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establishing comprehensive energy management programs in their school 
districts, this handbook presents a systematic, integrated approach. 
The first chapter putlinss the steps that school districts must take 
to initiate an energy management program, including establishing a 
committee and a coor:dinator for the district. Chapter 2 identifies 
procedures for cqllecting energy-use data at^each school. Chapter 3 
shows how the characteristics of the major energy-using systems and 
of operations practices affect energy consumption. Chapter 4 \ 
discusses the manpower and finanoial resources available to schools 
aim shows how a plan can be formulated to use these resources 
effectively to identify and implement the best measures. Chapter 5 
identifies strategies for the integration of energy issues ifnto the 
existing curriculum. Chapter J addresses energy emergency cdntingency 
planning ^y providing guicLelmes for designing plans to deal with 
possible n^oderate and serious energy emergencies. Eight appendices 
contain checklists, forms^ references, an index, 9 list of energy 
contact-persons in. Florida, and*^ a glossary. (Authpr/MLF) 
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Dear Schopl Administrator: 

V Recognizing that the rising cost of energy is having' a 
detrimental effect on. school district budgets, we are pleased 
to enclose the Florida Energy Management Handbodk for Sdhool 
Administrators. Designed to he l^p .reduce the fiscal impacts 
of high energy costs, the Handbook provid^s'^a step-by-step 
guide for refining existing effoirts or establishing a hew, 
comprehensive program of energy management. 

A comprehensive program will allow school districts to 
reduce energy consumption and realize substantial dollar sav- 
ings. This Handbook and the technical assistance available 
through the Governor's Energy Office should assist you in 
your efforts. 

We urge you to put into effect the conservation actions 
suggested 'in the Handbook. By doing this and actively parti- 
cipating in the technical assistance services available from 
the Governor's Epergy Office, you can increase energy effi- 
ciency in ypur district's schools. 

The Handbook is a . cooperative effort of * the Governor's 
Energy Office, the Florida Department of Education, and^many 
school administrators firounci the State. We would like to 
express our appreciation to jthose school administrators who 
helped develop this useful, comprehensive guide that 
directly addresses the dnergy programs of Florida's schools.* 

Best wishes for success in reducing energy consumption 
in your district* ^ ' 
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Commissioner of Education 
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INTRODUCTION 

Florida's school administrators agree that the^ biulgets are tight and getting 
tighter. The rapidly rising cost of energy is a major contributor to school 
budget problems. In fact, rising energy costs, coupled with higher costs for 
ail school operating expenses, are forcing school boards and school adminis- 
trators to make difficult decisions on which activities or pro-ams to curtail. 

In order to pay escalating energy bills, school boards and administrators 
have three major options: 

^ ^A. To increase revenues through higher taxes (assuming the maximum 
millage rate has not been reached); 

2. To reduce the amount of money spent for other needs, such as 
supplemental instructional materials, special programs, and salaries; 



T<> increase energy efficiency through energy managemejit. 

Clearly, ihe most acceptable option is to mcrg^fe energy efficiency, thus 
reducing Ithe impact of energy costs on thejscM^ district's budget. While 
efforts ti improve energy efficiency may not eliminate thq need to consider 
other ojltions, they will allow the school district to reduce the impact of the 
most inflationary portion of its operating expenses. In so doing, the district 
will ensxlre that th<f other options are addressed only when absolutely 
necessary. There are many actions school administrators can take to promote 
energy efficiency. Tq be effective, however, these actions must be considered 
within a compreiiensive framework. 

The Florida Energy Management Handbook for School Administrators is 
intended to assist Sphool admmistrators m establishmg comprehensive 
energy management programs m their school districts. The handbook presents 
a systematic, integrated approach to energy management. The commitment 
and cooperation of everyone involved,' from the school board and district ^ 
admmistrators to teachers, students, and parents, is required. Only through 
implementation of a comprehensive program will school districts realize the 
reduction in energy consumptioh needed to overcome fiscal problems 
resulting from tising energy costs. 
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Some school districts have recognized the Jieed to redupe energy consump- 
tion and have taken action. Many districts have adjusted thermostat settings 
and loweredJij|hting levels. But even though these actions have resulted in 
some savings, much greater savings could be realized as the result of a com- 
preheisive energy management program. 

If efforts to achieve energy efficiency are to be successful, they must consider 
the many factors t^at affect energy consumption in school facilities. Unless 
these factors are known and understood, conservation efforts may show 
results far short of expectations. Five m^'or factors influence the level of 
energy use in school facilities. Two of these, clim^ate and the mandated 
educational programs and activities that must be conducted in the facility, 
cannot be modified significantly. However, substantial increases*" in energy 
efficiency can be made by addressing the other three factors: 



1. Building cohiponent^and features, including floors, qsilings, walls, 
roof, windows', and landscapihg. Many school buildings were designed 
and constructed with initial costs and space ne^ds as the primary 
design criteria. This has resulted in the creation of a large inventory 
of school buildings that, by today's standards, are not ener^- 
efficientj \ 

» 

2. Energy-usfng systems and equipment, such as heating, cooling, 
^ lighting, ventilation, and transportation; and 

3. Occupant habits and facility utilization, including the way main- 
tenance personnel, operating and management personnel, teachers, 
students and other-4. use the facilities, as well as the hours of operation. 

\ . • 

All five factors are interrelated andlmust be addressed together for energy 
conservation and efficiency measures to be effective. The National Electrical 
Contractors Association's Handbook, Total Energy Management (1976) 
notes: "Effective energy management requires that the entire pattern of 
energy consumption be analyzed so that changes made will be integrated 
int6 the system in full light of the interrelationship which exists and the 
various effects which will occur." This handbook discusses all of these 
factoM as part of a comprehensive, integrated energy management prpgram. 

The following flowchart depicts the process presented in this handbook that 
was designed to help school districts identify and address the many facets of 
energy management. ^ 

OO 
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' The Energy Management Process 
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As detailed in Chapter I, initiating a comprehensive, integrated energy manage- 
ment program requires the commitment of the major decision makers in the 
school district. The school board, the superintend)6»t and top administrators 
must initiate their energy management program through establishment of ^ 
Energy Management Committee, headed by an Energy Management Coordi- 
nator for the district. This committee's first responsibility should be to 
expeditiously revie.w the material presented in this Handbbok and other 
available resources in order to d^elop a Mission Statement for the consid- 
eration of the school boar^! A^eptance of this mission and its subsequent ^ 
promotion by the school board will formalize the district's commitment to 
energy efficiency. The mission statement will provide the overall goal and 
direction for the efforts of the Energy Management Committee. Utilizing 
the mission statement, the committee must set specific objectives and 
develop a plan of action. Energy Management Teams should be established 
at each school by the superintendent and school principals to assist the 
. district Energy Management Committee in implementing the district's 
plan. These initial steps forrialize and refine the district's^ conttnitment 
and establish the basic .organizational structure for energy management. 

The district Energy Management Committee, assisted b"^ the school Energy 
Management Teams, must first determine wnere and how energy is being 
consumed in each of the district's facilities. Chapter II identifies procedures 
for cfOllecting energy-use data at each school, the information gathered by 
the school Energy Management Teams on the Building Profile Form 
(Appendix A), will provide the information needed by the Energy Manage- 
ment Committee to target specific facilities for morfe detailed analysis. While 
the Energy Management Teams are gathering data, they can use the Inynedi- 
ate Action Checklists (Appendix B) to initiate many low-cos(/no-cost * 
conservation actions. 

Chapter III identifies how the characteristics of the major energy-using 
systems and operations practices affect energy' consumption. An under- 
standing of the operation of energy-using systems can be used to determine 
strategie^s for reducing consumption. The information in Chapter III parallels 
the information in the Energy Audit Form (Appendix C) that is used in 
completing the detailed energy consumption analysis discussed in Chapter 
IV. 
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The Energy Management Committee must develop a plan for implementing 
' the conservation measures that have been identified. But first, the avaflable 
manpower and financial resources must be identified. Chapter IV discusses 
the resourced available to schools. It shows how a plan can be formulated to 
effectively use those resources to identify and implement the most effective 
^ i» measures. 

V 

Energy education is an important part of any energy management program. 
Increased awareness of the energy issu^and greater knowledge of the individ- 
ual's role In reducing energy ccuisumption is needed to secure the cooperation 
of administrators, teachers, students, and others required for effective 
energy tnanagement. Chapter V identifies strategies %t the integration 
of energy issues into existing curricula/ \ 

In addition to ongoing energy conservation and efficiency efforts, school / 
administrators must also be prepared .to deal with possible energy supply 
shortages and the accompanying drastic price increases'.- Chapter VI addresses 

energy emergency contingency planning by providing guidelines for desighing 

^plans to deal with moderate and serious energy emergencies,''sh6uld they 
occur. 

Estimates have shown that the average school district can expect its energy 
co^ts per pupil per year to triple by 1985. Perhaps what hurts school districts 
mbst is that, unlike the private sector, they cannot routinely pass on higher 
costs by raising prices for the services or products they provide. With under- 
currents of a nationwide tax revolt developing, the prospects for obtaining 
, more funds to pay higher fuel costs are not bright. Reducing the effects of 
higher fuel costs on the district's budget through the development and 
implementation of a. comprehensive energy management program appears to 
be the only fiscally-sound alternative. ^ 

# The school district that confronts the energy sitj^iation with a well thought- 
out program will be years and dollars ahead. 
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CHAPTER I 

ORGANIZING FOR ACTION 

When school administrators begin to deal with the energy problems of their 
district, their first consideration should be the level of effort and resources, 
they^can commit to the^development of 'an effective program. In dealing' 
with energy problems, the amount of time and effort spent is directly related 
to the benefits gained. The commitment that the school board, superinten- 
dent, school principals and top administrators place on their eijerp^ manage- 
ment efforts will determine the* degree to which thc)^ will be able to solve the 
budgetary problems of rising fuel costs* To be effectijve, the district's energy 
management program must be an organized, comprdihensive effort that is 
designed to produce results. A comor^Ucnsive effort will require the partici- ' 
pation and commitment of personicl from every functional area of the 
school system and the leadership of its top administrators. ^ . 

I \. 

A. DISTRICT-WIDE COMMITMENT ^^^^^^^^-—^^ 

A* comprehensive energy management program requires the commitiyi>:nt and 
cooperation of the school board and top administrators, combined with the 
active participation of personnel at all levels. Although the board will not be 
mvolvcd in the day-to-day activities of energy management, its support is 
necessary to sustain the effort. The board's commitment must be clearly 
stated as a matterxof policy. The best way to do this is for the school board 
,td adopt the mission statement as an official resolution. 
« 

Establishment of a district-wide commitment begins when school adminis- 
trators realize they can and must do something to reduce energy'consump- 
tion and addftss rismg energy costs. The appointment of an energy manage- 
ment committee for the school disttict is tfie important way that'^this 
realizatioi^s translated into action. * , . 





B. ENERGY MAI^AGEMENT COMMITTEE 

The Energy Management Coipmittee is the single most important group 
invloived in the energy management progranf. The committee will direct the 
activiticsofthe energy management program for the entire district. To be 
most effective, it should be made up of a cross-section of school district 
personnel that caa supply the leadership and expertise necessary to developi 
and implenicnt the program. The committee should be chaired by the* 
district's Energy Management Coordinator, and must have direct access to, 
and the'full support of, the district's top adminstrators and decision makers. 
The size and composition of the Energy Management Committee will vary 
from^istrict to district. Ideally, it should include seven *to fifteen members 
who can work together to produce results.^The Energy Management Coor- 
dinator should serve as the head of this group. (School districts that have 
not already done so, should appoint an individual to serve as Energy 
Management Coordinator.) The Committee member should be selected to 
represent a diversity of expertise arid should include: 

. The Energy Managemttit Coordinator-This person will be the district's 
-and the conunlttee's energy leader. Th is in diyjdUal s hould represent a 
balance between energy expert and administrator, possess strong Icader- 
ship'(}ualities and, ideally, should fill the position fuUtime. 

A Board Member-A member of the board represents its interests and 
commitment and is invaluable for setting parameters. 

A Principal Representative*- A school principal knowledgeable in the 
concepts of staff development and in-service training can effectively ' 
involve staff and the community in assessing and implementing change. 

t> 

A Teacher Representative-Participation of the instructional staff is 
essential. This member should be able to gauge general teacher feelings, 
> represent their interests, and have some knowledge ^f energy curriculum 
and issues. ^ ' 

A Financial Adihinistrator-A district administrator with insight into 
district-level planning can provide the fiscal guidance needed by the 
committee.^ 



A Lay Pcrson-A person from the community can lend pertinent expertise 
and provide an outsider's viewpoint. A recognized community leader 
should be sought to fill this position. 

A Maintenance Rejiresentative- An individual knowledgeable about 
tfie district's energy operations, particularly HVAC systems, will provide 
the needed expertise. 

A Public Relations Person-Reporting school efforts to the public can be 
of substantial assistance in gaining support for the program. 

A UfUity Representative-An expert from the local utility company can 
provide information about cost and supply of utility service. 

An Architect/Engincer-An outside energy expert is a must for estimat- 
ing costs and future design development. ( 

A Student Representative-A recognized student leader who knows the , 
student point of view and can identify the roles students can play in the 
• energy program should be included. 

Others, as needed, may be appointed. 

While the Energy Management Committed will be responsible for directing 
all phases of the comprehensive energy management process, its first task 
will be to become familiar with the energy problems by reviewing this 
handbook and other related references'and to develop a^Mission Statement 
. and goals for school board adoption. 

C. MISSION STATEMENT • GOAL 

To direct the energy management efforts of the district, the^chool board 
must adopt a formal Mission Statement. The school board should charge 
the Energy Management Committee with the responsibility for reviewing this 
handbook and other pertinent literature to develop a Missioi> Statement for 
the district*$ energy conservation program. Once adopted, this statement 
-will direct the nature and scope of the program, and will serve aS a refine- 
ment and formalization of the school board*s commitment. 



r ' 

The goal set by the Mission Statement will vary from district to district, 
because sorne districts will h^ve already undertaken energy-savings*activitics.^ 
Different opportunities will exist in different districts. The district's conser- 
vation goal should be presented in the form of a percentage reduction of 
energy consumption. The Mission Statement should be presented and 
formalized in the form of an official school board resolution, such as: 

Be It Hereby Resolved That 

Whereas the cost of basic energy fuels keeps incresteiyig, and 

Whereas the Board of Education bears a responsibility to provide for £he 
efficient use of tax dollars, and 

Whereas a basic need exists to make all citizens more aware of energy 
options, and 

Whereas public education can provide leadership in examining life styles 
and developing a realistic energy ethic. 

* 

Now therefore, the Board of Education of County hereby makes a 

<:ommitmciit-tOLrcdi^(^ncrgy consxmption by percent in its facilities 
and directs the superintendent to establish the j^propriate organization to • 
develop and implement a district-wide energy management program to meet 
this goal. 

Of course, the goal should be realistic. If the goal is too hi^, the Energy 
Management Committee and teams will become frustrated trying to accom- 
plish the impossible. If it is too low, mediocre efforts could result. 

After the Mission Statement has been formally adopted, a plan of action can 
be developed. A schedule of specific action steps should be developed by 
considering the answers to questions such a3^, When can we start? Jiow 
long will it take to implement the measures we have Identified? and What are 
the steps necessary to accomplish our goal ? The ai)swers to these questions 
will depend on the size of the district, the extent of its needs and the 
resources available. 
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When these questions have been answered, a specific plairshw^ld be published 
by the district toard. This plan should be presented, as a sign of the district's 
commitment, to personnel participating in the program and as a message to 
other district personnel and the general public that the school board is 
serious about energy conservation. 

D. ENERGY MANAGEMENT TEAMS 

The Energy Management Team is the individual school facility's counterpart 
to the Energy Management Committee and acts as an operational extension 
of the committee. Its responsibilities include all on-site data coDection 
and the supervision of the effort to implement conservatiojci measures in 
the school. The Energy Management Team reports to the district committee 
and is responsible for carrying out the district's energy management program 
in the schools. ^ , 

Energy Management Teams should^ be established by the superintendent and 
the principal in each of the district's schools. The membership should be 
drawn from among the following: 

4 

f * 

The Principal, who is ultimately responsible for energy management as 
the school's top administrator. 

Teachers, who control classroom use of energy tand promote energy , 
awareness through energy education. ' . 

Operational/Maintenance Personnel, who operate and makitsdn the major 
energy-using systems. 

Coaches, who.fontrol the scheduling of many extracurricular activities. 

Students, who are i major energy use factor and who influence the 
success off the conservation efforts. 

* 

Parents and Outside Experts, who provide commimity support for the 
program. 
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E. IN-SERVICE TRAINING 

The Energy Management Team members will require some training in order 
to accomplish their assigned tasks. Training sessions should be conducOsd by 
thcEnergy Management Coofcfinj^toV or another "energy expert^' to give the, 
to^Viembers a basicithderstandiog of their responsibilities. Detailed in»r 
Jj/uctioijis on the qse of Hic Building Profile Form (Appendix A) and the 
Immediate Action Checklists (Appefidix B) should be provided. 
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CHAPTER II . . 

SURVEYING THE SITUATION/TAKING IMMEDIATE ACTION 

t 

Kndwirig and understanding the energy consumption profile and the identi- 
fication of the energy-using systems of each school facility are key factors in 
successfully operating any energy conservation plan. Without energy use data 
on which to base decisions, actions, and evaluations, an energy conservation 
program does, not have a firm base. 

The collection and recording of consumption data is important for maftiy 
ft reasons. It: 

Provides the quantitative basis for the program; ^ 
Points out possible areas of waste; 
Indicates the greatest energy-saving potentials; 
Provides comparisons; t 
Prevents utility overcharges; and 
Creates an awareness of energy use and costs. 

Measuring ,.compilingf and usin^ energy consumption data for each school 
and for the entire school district is an essential element of every district 
energy management program. The importance of this can not be over empha- 
sized, for without accurate and uniform data, there is no basis for assessing 
potential conservation actions and no way to evaluate performance of the 
conscirvation steps taken. 

A 

The building profile information covered in this section will assist you 
in establishing a solid base of information and data on which to develop 
your ener^management program. The Building Profile Form (Appendix A) 
includes information about the use and structure of each facility, its rate of 
' energy consumption and^its Energy Use Index (EUI). This information can 
be used to complete the NECPA Preliminary Energy Audit Form discussed in 
Chapter IV. >s ^ 

While the Energy Manag^jHJift Teams are collecting data, the Immediate 
Action Checklists (Appendix B) should be distributed to each of the specific 
group^Jor which they were designed. The implementation of the items on 
these checklists will produce immediate energy Savings while a comprehen- 
sive, district-wide plan is developed. 




A. INVENTORY AND DESCRIPTION 

" Establishing an inventory and description of the school facilities is {he initial 
step in forming the building profile. The Building Profile ^'orm (in Appendijc 
A) provides for a summary of building description and energy information. 
These forms can be copied, and one used for eacjji school facility. The 
information needed can be supplied by the principal or the person most 
familiar with the building and its energy consumption. 

Many factors related to the design and use of a facility ! affect its energy 
requirements. It is essential that the building and all of its energy-using 
systems, including HVAC, lighting, and others are properly inventoried! A 
comprehensive inventory and analysis of the building's energy use willpermit 
the identification and evaluation of various energy conservation measures. 

6. ENERGY USE DATA , ' 



The first step after the facility inventory has been conducted smd the energy- 
using systems have been identified, is to collect actual energy use data for 
each type of energy used. The measurements and quantities of fuel types used 
at a facility can be obtained from a varTety of sources. Some measurements * 
can be detcnnined from past utility bills, somejfrom the mternal re^cords of the 
bc^jdcecping department, and still others can be gathered on site^ecause 
12 months of data is needed for analysis purposes, the data for tht months of 
the current year should be combined wdth data from the remaming months of the 
previous year to create a 12-month data base.* ^ 



There are^various methods for obtaining, measuring, recording and using 
energy consumption data* You will be shown how to measure the various 
fuel types, how*to record the data on the necessary forms, how to put the 
data in a common measuring form, and how to analyze what the data means. 



1 . ' Measuring Energy Coniumption 

Measuring energy consumption should begin with ^ examination of past 
records. If no special records of energy usage were kept, the utility bills may 
have to be located among other routine entries. If you are unable to obtain 
the proper infbrmation from your own records, the local iitility should be 
able to supply the needed data. 

To establish an acdirate data base, the analysis shoilUd go back at least one 
year (or longer if accurate records are available). The location of electric, gas, 
oil, and other meters should.be noted, and all suppliers should M/identiHed. 
After the initial data collection has taken place, gathering and/reporting 
energy consumption data can be done on a routine basis. When data is not 
readily available from past utility bills or when more accurate monitoring of 
energy consumption is required, it will be necessary to read the meters. 

a. Measuring Electricity 

Electric use is measured in two ways: the measure of consumption is the 
kilowatt hour (KWH)j the measure of demand, which is^the Itvti rather 
than the rate of consumption, is the kilowatt (KW). 

Sonle utilities simply bill on the number of kilowatt hours consumed. Others 
determine the rate by measuring both demand and consumption. If a facility 
is subject to demand billing, both factors, demand and consumption, must 
be considered. ' ' 



(1) Measuring Consumptibn 

There are three types of electric meters in general use: the four-dial type, the 
five-dial type, and the cyclometer, which is a digital type. Four-dial and 
five-dial meters are read in the same manner. Four-dial meters record up to 
10,000 kilowatt hours anifive-dial*meters record.up to 100,000 kilowatt 
hours. Cyclometers are digital and read left to right. 




Reading clettric meters to determine energy consumption is not difficult, 
and if some basic meter reading procedures are followed, accurate readings ^ 
^will be Qbtaincd..Tp'read the meter: 



• Stand directly in front of the meter and start with the right hand dial 
(Dial A in Fig^rt 2-1)^; 

• Record the lower of the two numbers when the pointer is between 
numTbers. When the pointer is directly on a number, look at the dial to 
the right - if its pointer has not passed zero, the correct reading of the 
first dial is the nQXttowcr number. (If the pointer has passed zero, the 
correct reading is the next higher number.); 

• Continue reading from right to left. 

Figure 2-1 . How To Read Your Electric Meter. _ 
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The difference between the tw6 readings is the usage for the period is 1400 




(2) Measuring Demand 

In demand billing, measurement is based on the highest level of energy 
used (expressed in kilowatts) over a given period of timel 

• Generation and trajj^smission equipment loads vary in a direct relation- 
ship to the demand placed on them. The utilities are willing to supply 
greater amounts of electricity, but they charge more for the same 

• number of KWH when high peak loads occur because of the cost of 
providing th^ additional capacity fo accommodate'^the peak loads. 
Therefore, many electric utilities have adopted the practice of demand 
billing, which provides funding for the capital equipment and mainte- 

^^nance required to meet the higher demands. ' 

• When demand billing is in effect, both the total consumption in KWH 
and the peak demand will d^termme the cost for billing purposes. For 
example, if a buildmg consumes 7,200 JCWH oyer a 30-day period, the 
average consumption is 10 KW pcr hour; However, if that same ^ 
building reached a peak of 100 KW during the established demand, the 
demand factor is 100 KW. The bill for that month will be heavily 
influenced by the peak demand. Assuming that the utility charges a 
rate of $.03495 per KWH and imposes a demand charge of $5.50 per 
KW, the charges for gross consumption would be $252 (7,200 KWH 

X .03495) plus $550 for the 100 KW peak demand. The 100 KW peak 
demand, even thougji it only occurred during one hour of the month, had 
a drastic influence on the tilHity bill. Different utilities may establish 
separate policies on demand billing, and each school district should 
check with the utility servicing it for current rules arid rates. ^ separate, 
set of instruments records the peak demand, and rhcters record kilo- 
watts instead of kilowatt hours. * 

If your facility is subject to demand billing, you can reduce the demand 
charges if you can determme when peak usage occurs. By rescheduling 
activities and staggering the start-up of electrical equipment, peak demand ♦ 
will be reduced and demand charges will be lowc^^d. 
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Demand charges can increase utility bills dramatically. High demand chairges 
can be avoided by load scheduling. If a load profile can be developed, the 
daily patterns* and demand peaks jcaa be identified. Some utilities relate load 
to time of day when determining demand rates. These utilities can provide 
data that will show a load profile which can be used in establishing a load 
schedule. 

•» 

Developing a schedule for load shedding will not only help , avoid high demand 
charges, it will also eliminate the unnecessary use of equipment. It can be 
accomplished through sophisticated automated systems,or manually^ Manual 
scheduling is limited, but even a simple procedure, such as staggering equipment 
start-up times , can reduce demand charges. 



b.^-Nfcasuring Natural Gas Consumption 

Natural (or manufactiared) gas consumption is usu^ly measured by volume. 
The standard units are MCF (thousand cubic feet) and CCF (hundred cubic 
feet). Some utilities measure consumption in therms, a unit equal to 100,000 
BTU or approximately 97CF. If bottled gas is used, consumption is usually 
determined from delivery records. 

Reading a gas meter is similar to reading an electric meter, except that 
the units are measured m cubic feet volume. To read a gas meter correctly, 
use the following procedure: 

• Stand directly in front of the meter' and start with the right hahd dial. 

• Record the lower of the two numbers if the pointer is between 
^ numbers. When the pointer is directly on a number, look at the 

dial to the right. If its pointer has not passed zero, the correct reading, 
for the first dial is the next lower number. 



Add two zeros to the reading you just obtained to reach the correct 
total. 




c. Measuring Fuel Oil Consumption 

Fuel oil consumption can be measured from delivery records. If oil meters 
have been installed on the burners, the exact consumption rates can be 
determined if the readings are recorded. The records of oil deliveries will give 
an accurate indication of amiual consumption, but if meter readings are 
available, monthly usage can be determined. Using monthly consumption 
figures will result in a more accurate picture of fuel oil consumption and will 
allow you to injimediately evaluate the success of. your fuel oil conservation • 
efforts. • ^ , 

2. ' Recording Energy Consumption ^ 

Once the fuel sources are identified and accurate quantities and costs have 
been determmed, the consumption figures need to be recorded in a logical 
and usable manner. Included m the Building Profile Form (Appendix A) you 
will find a Data Summary Sheet. One of these should be fill^ out for each 
school facility. The amoun\ anS jcost of each fuel used is listed by month and 
• then totaled for the year to supply aimual ^ergy use figures. 

JR.ecj3rdmg and puttmg together the paperwork at .this stage is a hard tod 
arduous task, but'without this solid base of energy use mformatiofo| future 
management efforts could be misdirected. Remember, accurate and well- 
maintained data is a key to an effective energy program. ♦ 

3. Analyzing the Data 

Once the energy-use sources are^uantified and compiled by fuel type on 
the Data Sheet, they need to be^onverted mto common measuring equiva- 
lents. By arriving at a common measurement of ail energy used in a facility, 
the total energy picture"^of a facil^ can be observed. 



The common thread of cohversionis^flfifiiish Thermal Unit, the BTU. The 
BTU is: 



the aiikmQt of energy^eeded to change the temperature of pnc 
poun4 of water one degree Sdirenheit. A single- wooden match pro- 
duces approximately one BTU. Because the BTU is such' a very small 
\ ^ measuring unit, it* is commony measured in units of k tltousand 

(MBTU). • * ' 




The standard BTU content for each fuel type has been determined, so that 
a standard measure of energy consumption can be used to calculate the total 
energy use in a building. The conversion factor for each fuel type is included 
in'the Building^ProfUe Form. Convert the amount of each fuel^used to its 
corresponding BTU equivalent and add them together to obtain the total 
BTUs used in the facility over the giVen time period. To determine the 
number of MfiTUs consumed, divide the BTU total by 1000. 

a* Degree Days 

Another important variable tb be considered in evaluating energy, consump- 
tion data is the"*Degree Day. Degree Days provide a method of balancing 
differences m temperature from one season to the next, so that energy 
consmnption data for the two period^ is comparable. 

\ 

• The Degree Day is a measxirement of weather effects on energy 
consumption. Actually, two different measurements are made: heating 
degree days irjSicatc gross heatmg requirements; cooling degree days 

indicat«^ cooling requirements. 

.\ . . . ? , . . . . ' . 

; Heating degree days are- based oh the difference between the mean 
daily temperature and 65^F. For example, if the mean daily temperature 
is 35^F, the difference between 65 and 35 is 30' or 30 degree days. 
Daily figures can be adc^fed to determine heating degree days for a 
month or year. Degree Days are an effective indicator o^ heating ^ 
energy requirements. 
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• Cooling degree days are determined by the same method as heating 
degree days but relate to mean temperature above 6&^. For example, 

if the mean daily temperature i^95^F, the difference between 95 and:^ 
65 is 30, or 30 degree days* Note that the base-line Is 65^, even 
though it is not recommended that you maintain such low tempera- 
tures during the cooling season. However, cooling degree days are an 
indication of cooling energy requirements. 

• This'information can be used to compare energy usage during two 
different years when weather conditions were different. If one wintg? 
was mild and the next extremely cold, energy consumption might rise, 
despite conservation\efforts. Degree days are used in thc^uilding 
Profile Form (Appendix A). -^"^ 

• Your local U.S. Weather Service Office can supply you with informa- 
tion on heating and cooling degree days on a monthly basis. Subscrip- 
tion to the publication listing Degree Days for your local area is ^ 
available for approximately $3.30 per month by codtacling: 

UJS. Department of Commerce 

National Oceanic and Atmospheric Administration 

Federal Building 

Asheville, North Carolina 28801 \ 

b. The Energy Use Index # 

I 

The next step, once all the energy-use data is compiled^ is to calculate^the 
buildmg's Energy-Use Index (EUI). The EUI is determmed by dividing the 
number of BTUs of energy consumed by the number of square feet of 
conditioned ^ace within the b«ildmg. Buildmgs vary drastically ^ m con- 
struction type and desTgn, making the use of the ^Ul^a comparison tool. 
Although non-exact, this mdex is still useful as a management tool in,pro- 
viding a general indicator of a buildmg's energy efficiency. 

The EUI can be used to prioritize buildings for energy conservation action . 
and attcntioQi and the available time, money, and manpower can be directed 
to^^d^e mQst critical areas. * ^'^ ^ 

The BUI can also be used as a performance mdicator of measimng a building 
against itself before and after the implementation of the energy conservation 
actions and to assure its continued efficient performance in this ongoing 
program. This use of the EUI is an accurate method of comparing energy 
consumption before and after the implementation of conservation measures. 
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The raw data collected by each Energy Management Tetun for the Btulding 
Profiles and the EUI calculated for each facility will provide the Energy Man- 
agement Committee with the basic information it needs to develop a dis- 
trict-wide plan* While the data is being analyzed, the Energy Management 
Teams should distribute and use the Immediate Action Checklists found 
in Appendix B. 

, C. IMMEDIATE ACTION CHECKLISTS 

The Immediate Action Checklists found in Appendix B should be distributed 
to each of the specific groups for which they were designed. The items on 
these checklists should be implemented while data collection and analysis 
is underway to insure that actions to meet the district's conservation goal are 
implemented as soon as possible. The checklists also provide a mean* for 
getting everyone Involved in the conservation effort. 

Many people don't know where t6 begin their conservation efforts. These 
checklists were designed to pr(Jvide a starting point for each segment of the 
school system. Each checklist'should be reproduced and distributed to each 
group in the school system cis soon as the Energy Management Teams have 
been established. 

w- • • • ^ • 

Immediate Action Checklists have been designed for each of the following 
groups: 

• vPrincipals-As the chief admmisttator of the school, the princ^al's 
involvement will determine the effectiveness^f the energy manage- 
ment program in^e school. The principal must take the lead in the 
school's effort to conserve energy by supervising the efforts of the 
school staff and students. 

Teachers-Teachers have two major roles in energy conservation: they 
can control the use of energy in the classroom, and they can also 
increase student awareness and^understanding of the need for and the 
methods of conserving energy! 

Students-Student? should be involved in' reducing energy consump- 
tion m the school as well as learning about energy conservation. The 
active involvement of students can go a long way toward getting 
others to participate arid become enthused about saving energy. 



Parents-Public support is important, and parents can have a very 
positive impact on the school energy conservation program. 

Building Custodian-Custodial personnel have a very significant influ- • 
ence on energy consumption, since they are responsible for operating 
and maintaining the major energy-using systems in tj^e building. 

Food Service Personnel-Food preparation and service can represent a \ 
large portion of a school's energy consumption. Special checklists are 
directed toward the personnel involved in food services. 

Transportation-Transportation checklists are provided for drivers, 
mechanics, supervisors, and administrators involved with Ihe school's 
vehicles and transportation system. - • . 

Central Office Personnel-Participation of the district administrator is 
important to the success of the program. The central office checklist 
is directed toward the personnel of the district's central office and 
administratioi^. 



It is important tKat everyone become mvolved m energy conservation. The 
distribution and use of these checklists is one effective way to accomplish 
this. Specific tasks can be assigned to h)slp reinforce the individual's commit- 
ment. Because the efforts indicated on these checklists do not require large 
expenditures or high-level approval, they can be implemented at once, for 
immediate energy savings. 
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UNDERSTANDING ENERGY USE 

Once 'basic energy consumption data on each facility in the school district 
has been collected, you arc in a posdtion to target specific facUities for a 
more detailed analysis. Comparison of facilities by using the Energy Use 
Index (EUI) and Building Profile Data \^ help you identify and set priorities 
for facilities that need immediate attention. However, before any detailed 
analysis is performed, the Energy Management Committee and Energy 
Management Teams should gain a basic understanding of how the energy- 
using systems in thfeir facilities work. The team members should know how 
the operation and maintenance of these systems affects energy consumption. 
This chapter is designed to provide the committee and team memljers with a 
better understanding of the relationship between energy-using systems, 
operating practices, and energy consumption. The discussion of these items 
parallels their assessment in the Energy Audit Form (Appendix C). 

EiMrgy conservation opportunities in a school fiicility fall into two major 
groups: actions that affect the energy-using systems of the physical structure, 
and actions that affect operation procedures. This section discusses energy • 
conservation pleasures affecting the physical plant, and energy conservation 
measures directed at reducing energy consumption by modifying operating 
procedures at the facility. Solar and innovative designs, which can be incor- 
porated into new structures or remodeling projects, ate also covered in this 
section. . " f" 

ENERGY SYSTEMS 

This chapter explains how the characteristics of the building envelope, 
energy-using systems, and operating practices affect energy consumption. 
The following descriptions provide a general overview of 'all the energy • 
systems of a building. The Energy Audit Form (Appendix C) may be used in 
conjunction with this discussion of energy systems to determine which 
conservation actions are appropriate. The Energy Audit Form lists no-cost/ 
low-cost recommendations, as well as higher-cost capital improvements, 
that may be consi4ercd for each energy-consuming area* The information 
in this fhapter can be used to help explain the Energy Audit Form. 




A." Building Envelope 

The bu Iding envelope is made up of the roof, exposed floors, exterior walls, 
windows, and doors. Heat is lost or gained through the envelope by heat 
transmission (transfer through the surface), ventilation (intentional intake or 
exhaus : of air) and infiltration (unintentional air movement tlirough a 
passage). ' 

1. Heat Transmission 

^ r 

Transmission is a predominate cause of heat loss and heat gain. Since heat 
must be supplied at the same rate it is lost during cold months, or removed 
at the same rate it is gained during warm months, transmission is a very 
important energy consimiption factor. f 

The amount of heat that is lost or gained through the building envelope is 
governed by three factors: * ; ' ■ 

• The difference between indoor and outdoor temperatures; 

• The extenor surface area; and 

• The heat transmission resistance of the building envelope (R value). 

Heat transmission is usually greatest through an uninsulated roof; however, if 
there is extensive glass area, the loss from windows and doors may be even 
greater. Transmission losses through Ooors are usually small. 

Adding insulation, window shades and windoV^. film are common methods 
for reducing heat transmission. (See the Energy Audi^ Form, Appendix C, 
for specific recommendations.) 

2. Ventilation 

* * « 

Air intentionally admitted and expelled from a building's windowg, ventila- 
tors, and exhaust system is called ventilation. 

Heat loss (or gain) due to ventilation is governed by four major factors: 

• Fresh air intake and exhaust fates; 
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• The length of time ventilators operate; 



• The difference between^indoor and outdoor temperatures; and 
, r • The difference in relative humidity between indoor and outdoor 



air. 



*Proper vcjutilation has a significant impact on the energy use in a building. 
At times it will be beneficial to tet outdoor breezes into the enclosed space 
for their cooling effect. At other time's, the intake of outside air must be 
restricted to insure efficient HVAC system operation. ^ 

Ventilation system type and operation will vary from building to building* 
Some buildings are desired to depend on mechanical systems, offering 
no opportunities to utilize natural ventilation. Older buildings often have 
an advantage because natural ventilation can be used. (See the Energy Audit 
Form, Appendix C, for specific recommendations.) 

»» 

3. Infiltration 

..The unintentional movement of air through joints and cracks is called 
infiltration. Building envelopes are rarely airtight, so unwanted outside air 
enters through* gaps around windows, doors, and other openings. This 
untre?ited outside air increases the load on the HVAC systems and drastically 
affects energy consumption. 

Heat losses due to infiltration are governed by four factors: 
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• Building orientation; 

• Wind velocity and direction; 

• Size of crack; and 

• The difference between the indoor and outdoor temperature. 

. 

Infiltration is greatest where operable windows seal against window frames 
and through ventilator fresh air intakes. Wind blowing against exterior freSh 
air intake grills can cause air to enter the building at more than the intended 
ventilation rate. A serious, but easily avoided, infiltration problem is caused 
when windows are left open while the heating system is operating. 



Remedies for correcting infiltration problems are usually simple involve 
little or no cost. Caulking around door and windov/ frames and weather- 
stripping around doors and windows are excellent low-cost measures that 
will reduce air infiltration. (See Energy Audit Form, Appendix C, for specific 
recommendations.) 



B. Heating, Ventilation, and Air Conditioning i 

, Heating and cooling a building can consume as much as 40% of the energy 
used in a facility. In many cases, energy efficiency wasjiot a priority when 
HVAC systems were.designed, resulting in inefficient operation. 



Three major variables influence the amount of energy used in an HVAC 
system: . ^ , 



The condition of controls and equipment; ^ 

The indoor temperature and humidity requirements; and 

The length of time the system is operated. ' 
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Although outside environmental conditions ^e significant factors in HVAC 
energy consumption, they cannot J)e controlled. Therefore, control settings, 
maintenance and operating procedures are important conservation measures. 
Implementation of many of the recommendations addressing HVAC effi- 
ciency will require a detailed systems analysis that should be performed by 
qualified service personnel. There are, however, a number o£ operational and 
maintenance techniques that can be applied ih order to substantially reduce 
energy consumption. " ' 




1. Mbdificationi to Operating Practices 

Changes in operating practices can reduce energy consumption even if the 
system itself is operating efficiently. Most changes to operating practices 
will affect the tejnperature and humidity conditions in the facility i therefore, 
the comfort needs of the occupants and any other special climate control 
requirements must be coi^idered. (See the Energy Audit Form, Appendix C, 
for specific recommendations.) 



2. Maintenance Modifications 

The implementation of a good maintenance program is vital to the efficient 
operation of HVAC equipment. I^ot only will effective maintenance ensure 
energy-efficient operation, bui it will also prolong the useful service life of 
the equipment. Money spent on maintenance programs will be more^than 
recovered from longer life and reduced energy costs. \ 

Improveipent in the efficiency of boiler combustion offers one of the 
most cost-effective ways for a school facility to reduce energy consumption 
and save monpy. Proper calibration of the School facility boilers can reduce 
fuel bills by 20 percent. School maintenance personnel must be instructed 

. on the use of the necessary testing equipment and shown how to analyze the 
resultmg data to calibrate the boiler for maximum energy efficiency. A 
periodic, systematic boiler calibration program should be established by the ^ 

School district. Through a contract with the Governor's Energy Office, the 
University of West Florida has conducted a series of training workshops 
throughout the state. Instructors at vocational education training centers 
have been through these workshops and can assist in the training of school 
niaintenance personnel. A list of vocational education instructors trained in ^ 
boiler ciJibration can be obtained frpm the Governor's Energy Office. 

All operation and maintenance manuals supplied by equipment manufac- 
turers should be kept where maintenance personnel can use them for refer- 
ence. By following the manufacturer's recommendations in manuals and 
service bulletins, the equipment can be operated at peak efficiency. (See the 
Energy Audit Form, Appendix C, for specific rccomiiiend^ions.) 

3. Control Adjustment Modifications 

Modifymg and adjusting a HVAC system's controls can add to the energy- . 
efficient operation of the overall system. The Controls that were originally 
installed were probably selected on the basis of initial cost, not energy- 
efficiency. Additionally, after five years without adequate maintenance, the 
controls may be out of calibration. The controls /should be checked and 
adjusted at the time the HVAC system is adjusted and balanced. (See Energy 
Audit Fqrm, Appendix C, fpr specific recommendations.) 
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C. Hot and Cold Water 



Depending on the type of hot water system in a school facility, water 
heating may represent a considerable portion of the facility's total energj^"" . 
consumption/Chilling water for drinking fountains alsa consumes a qonsider- 
abl,e amount of energy. The primary method of reducing energy costs 
associated with the water system is to use less hot and cold water. 

Repairing all leaks and liift^g the use of hot and cold water will minimize 
water consumption and reduce the amount of energy required to heat and 
cool the water. (See the Energy Audit Form, Appendix C, for specific 
recommendations.) 



D. Lighting 

Electric lighting is a m^or consumer of jclectrical energy in school facilities. 
Most school lighting systems were designed to provide the maxiuHUm level of 
light at the lowest possible equipment cost. As a result, these systems are 
very energy inefficient. It is possible to reduce the" energy requirements of 
lighting systems through tiic application of some modifications that have 
been identified by recent research. These modifications can substantially 
reduce the amount of energy consumed by the lighting system while main- 
taining acceptable lighting levels for various tasks and functions. 

Before undertaking any change, it must be recognized that a lighting system 
is just that - a system. Its many elements ar^^terrelated, just as the lighting 
system itself is interrelated with other systems in the building. While energy 
can be conserved by properly removing lamps and luminaii^es, it must be 
realized that such action' should be taken only after the entire system has 
been analyzed and all options evaluated. Therefore, system modifications, 
other than disconnegting'unused lamps and ballasts, should be considered \l 
only after a professional Technical Analysis has been performed •(See Chapter 
4). While conservation of energy is important, it must be achieved in a 
manner consistent with other requirements. XighUngJ)9M§^ddress productiv* 
ity, visual comfort, aesthetics, and federal, state, and locjd cou^s and ordi- 
nances. It is especially important to Recognize that major alterations to a^ 
lighting system can have a significant iiQpact on heating and cooling systems, 
especially if they were designed to compensate for or intorporate heat given 
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ofj^y the lighting system. For these reasons, it is suggested that competent 
technical assistance be obtained before any significant modifications are 

made. ^ — -■ , 

Energy consumption in the lighting systems can be reduced in several ways. 
1. Usage Pattern Modification 

An excellent method to Reduce the amount of energy used for lighting is to 
modify light usage patterns. One way this can be accomplished is through a 
"lights out"campaign and the establishment of lighting usa^e guidelines. 
(See the Energy Audit Form, Appendix C, for specific recommendations.) 



2. Maintenance 



Proper maintenance of lighting systems will keep the systems operating at 
peak efficienctrA^jood program not j)nly conserves energy, but also extends 
the life of the hmips and luminaires. (See the Energy Audit Form, Appendix 
C, for sp^edTic refem^endations,) ^ ^ 

3. Illumination Levels 

Adjusting illummation levels to the minimintv legal requirements will assure 
that proper lighting requirements are being met, while reducing energy 
consumption. Lighting levels are frequently over-specified because the 
building designer does not know the specific end use for the interior spaces 
^d wants to assure adequate lightmg levels. Usmg a light meter, a facility's 
lighting levels can be checked and reduced to meet mmimum requirements. 

The Florida Department of Education has published minimum design 
standards for new and remodelc4 buildings in its regulations. These standards 
call for the ability to provide 70 foot-candles for the work surface in class- 
rooms. A reasonable design should specify dimmers so that the lighting levels 
can be adjusted to varymg levels up to the 70 foot-candle requirement. 



The following tabic provides general recommended lighting levels: 



Foot-candles 

Classrooms, Library, Offices 70 • 

Cafeteria, Gym ' " 20-40 

Corridors, Stairways 10 
Restrooms, Stockrooms, Storage Rooms 10 

4. Lamp and Luminaire Modification 

There are many ways to modify lamps and luminaires, including: the domi- 
nation of lamps, utilization of lower wattage lamps, and conversion tdunore 
efficient luminaires. Lamp modification should be selected based on lighting 
efficiency tables and current lamp costs. Luminary modifications should not 
be undertaken without the advice of a lighting specialist or reference to the 
' Illuminating Engineering Society Lighting Handbook. 

It is important to select the most efficient lamp for the intended application. 
The charts on page 3*9 mdicate the efficiency and cost for varying lamp 
types. With the exception of fluorescent and incandescent, the lamp types 
listed are mamly for outside use. The first chart indicates the relative lamp 
efficiency in lumens per watt (the hidfer the number, the more efficient the 
lamp). The second chart relates lampT)urchase and operating costs with color 
quality athd expected life.' 
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LAMP EFFICIENCY IN LUMENS PER WATT 



High Pressure Sodium 
Low Pressure Sodium 
Metal Halide 
Fluorescent 
Mercury yapor 
IncandescefTf I 



1 — I I I I — I— T — I — I » 1 1 1 1 1 — 

' 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 

Lumens Per Watt ^ 



LAMP COST, COLOR QUALITY AND LIFE EXPECTANCY 



Initial Operating Color. Expected 
Cost Cost Quality Life^Hrs) 



Incandescent 
Fluorescent 
MeroSfry Vapor 
Metal Halide 

High Pressure Sodium High 
Low Pressure Sodium High 



Low High ExceUent 1,500 - 12,000 

Moderate Moderate . Good 10,000 - 12,000 

Moderate Moderate Fair 

High Low Good 

Low Fair 

^ Low Poor 



24,000+ 
7,500 . 15,000 
24,000+ 
18,000 
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OPERATING IPROCEDURES 



This section -addresses cgcrgy efficiency measures relating to procedures 
and activities within the school facility that affect die facility*s energy 
consxunption. These activities can be broken do\yn into several main areas. 

• Facility Utilization-General guidelines for reducing energy cohsump- 
^ tion^by changing use patterns and scheduling. 

; Transportation Management-General guidelines for managing a 
school transportation system are included. The topics of fleet managc- 
Inent and preventive maintenance are covered, 

• Procurement Practices-G^eral policies and guidelines relatmg 

to efficient buying procedures, the utilization of life-cycle costing, and 
specifying energy-efficient equipment are discussed. 

E. Facility Utilization 

The way that school facilities are used has a major impact on energy consump- 
tion. Scheduling, space utilization, extracurricular activities, and occupant 
habits ajc important variables that can affect energy consumption. Mbdifica- 
^ion of these practices caH result in much lower energy consumption, with- 
qut any bjqpital outlay. Therefore, modifying facility utilization represents ^ 
one dt the most cost-effective ways to reduce energy consdmption. 

Of cburse, most of the instructional.activities must take place during specified 
times^ $6 scheduling flexibility isjimited. However^ extracurricular activities 
like assemblies, athletip. events and community education programs can be 
easily rescheduled to reduce energy costs. . / 

1. Scheduling / 

Th^re are two mq'or schedTuI^ considerations that should be addressed. 
One is the .number of hours ^V fadlity is in use. The other is the way * ' 
Aat the schooj^s activities arc stnictured within'thc operatmg hours. Both 
can have a positive 6x negative effect on energy consumption. 



(a) Hours of operation 

The amount of energy consumed in a facility is directly proportional to 
the number of hours it is in operation. This is true no matter how efficient 
the' energy-using systems arc. The scheduling of activities during normal 
operating hours can also affect the level of energy consxunption. 

Total operating hours may be reduced by consolidating some evening or 
weekend activities* This \^ also allow for more efficient use of all of the 
energy-using systems, particularly heating and cooling systems. School 
schedules can also be adjusted to account for the seasonal changes in heating, 
cooling, and lighting requirements. For example, winter heating loads are 
higher in the early morning, while summed cooling requirements are higher in 
the afternoon (see the Energy Audit ?orm. Appendix C, for specific recom- 
inendations). ^ 

{h) Space Utilization > 

The way interior spaces are used is another important factor that influences 
energy consumption* The natufe of educational programs often dictates 
le way interior spaces are designed and used. Room size, group size, task 
lifting requirement^ and the time oFday influence;, energy consumption * 
witnin the enclosed space. The space selected to hoirse a particular function 
should be selected on the basis of group size and function. The room should, 
be just large enough to house the expected class size, without beitig too 
large. If a small class meets in a large room^ energy is wasted to heat or cool 
and light empty space (see the Energy Audit Form, Appendix C, for specific 
recommendations). 

(c) Extracurricular Activities ^. " . 

Extracurricular activities can have a negative influence on energy consumption 
by extending facility operating hours. However, the scheduling of these 
activities can be Very flexible. Therefore, their energy impact can be mini- 
mized through efficient scheduling. All extraciuriodar activities should Be 
scheduled to reduce energy consumption. 



All extiracurricular use of school facilities should be scheduled through the 
school principal or another administrator. The schedules should be consoli- 
dated so that several groups may use a building zone or pod at the same time 
to regulate the energy load more effectively. Sequential use of the space may 
reduce energy requirements further. Extracurricular activities Schedules 
should be determined so that each group occupies a space appropriate to its 
size and. function.. 

If some fee is charged for the use of a facility, it should reflect the extra 
energy required to support a group's activities. The energy consumption 
can be estimated, and the cost of the ejiergy used can be included in the 
fee charged for use of the facility. 

The facility manager should make sure that thf group using the facility is 
faftiiliar with the lighting, equipment, and controls they are using. They 
should also be told about any special operating procedures that may affect 
energy consumption. ^ 

\i any in-school workshops.are planned, a representative from each group 
using the facility should be included. They shoufd be familiar with, and 
involved in, the schooPs energy conservation program. 

(1) Athletics . 

Athletics are the most energy intensive of all extracurricular activities. Night- 
time events, such ^ football, baseball, track, and tennis, require energy for 
field lights. Indoor events require lighting, heating and cooling. Swunming 
and diving meets held in heated pools are perhaps the niost energy intensive 
of all extracurricular activities, because they require such a large energy 
♦ input for each participant. The energy 'cost of any of these activitifes is 
greatly increased if out-of-town':travcl is 'required. 

•bf..fouric, reducing tb^ Icvpl pf acti^ty' in 1the athletic prpgram is not the 
aiisS/wr. NJost people would agree th'^t the lienefits ic^twfjight a reasonable 
cost However, there are some ways a goo^^athletiiAprogram can be main- 
tained and eliergy consufliptjon reduced^, , ^ 

* . • ♦ * 

By re^^chedulihg night jRvents tb the afternoon, lighting Requirements may^be 
eliminated or reduced. Afternoon games may rpquire no artificial *%l)ting if 
they aft started at an early hour. If rescheduling ^v«rts t6 weekday after- 
noons is objectionable', games cat! be schciiuled oit^e^kends. * * 



Schcdi^cs should t^e developed io reduce out-of-town travel requkements. 
Conference and district boundaries may have to be reconsidered in order to 
reduce travel requirements. By doing this and making every effort to schedule' 
games in the immediate area, long-distance travel requirements can be 
reduced. 



Gyms can be used more effectively by adjusting schedules to hold more than 
one event per evening; for example; two basketball games, played back-to- 
back will require only one heat-up or cool-4own cycyle from the HVAC 
system. Other activities can be scheduled before or after a basketball .game 
both to save energy and to increase attendsuice at these events. 

(2j Assemblies 

Large assemblies should be scheduled only when necessary, because the 
assembly space may require heating ^r cooling, and lighting. The HVAC 
system will also remain on to maintain temperature in other areas, such 
as classrooms, temporarily vacated. 

If an assembly is necessary, consider the tijtne of day and the outside temper- 
ature when determining the schedule. During the cooling season, load^ are 
lowest in the early morning, so assemblies should be scheduled during the 
first hours of the school day. In the heating season, the lowest loads will 
occur latet in the day, so assemblies should be held during the early after- 
noon. 

When weather permits, outdoor assemblies are desirable from a conservation 
standpoint. If an assembly is scheduled to kick off the energy management 
program, you could hold it outdoors to help drive the point home. Some 
o^er types of assemblies are particularly appropriate outdoors. Pep rallies 
^ can be held out on the practice <ield. 
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\^(3) Communit/y Education • ^* \ 

School facilitie^.'are often called uJ)on to provide space ^6r btth.ei^.pxfra^ 
oinicular , activities.. Sii^b' affer-Jioyi'fr%i^ of thc^faci&ies^arft^^S c^^ 

»n^b^t thi$.cxt^a lo^d'paft be.reduced.throu^ tlic usiv^f -thought-' 



eajisumption,.bi,. - 
ft4 scK«t(3ulta^X\ 
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2. Occupant Habits 

Occupant habits also affect energy 'consumption. If lights are left on heed- 
lessly or thermostat settings arc constantly changed, energy will be wasted. 
The building occupants must' operate the energy-using systems efficiently 
and effectively in order to reduce energy consumption. This can only be 
accomplished by ^securing the cooperation of everyone involved in the 
operation of the school, including the students. 

One method for obtaining this cooperation is to use the Immediate Action 
Checklists found in Appendix ^. These checklists should be distributed 
to every occupant group by the Energy Management Team to get the program 
started. In-service training should also be provided to develop energy aware* 
ness among the school staff. Incentives and rewards could be offered to 
insure staff mvolvement in the program. 

F* Transportation Management , 

'School transportation consumes a significant portion of a sdiool district's 
energy requirement. The cost of motor fuel has risen alarmingly, making'' 
transportation a major drain oh the education budget. This section includes ' 
some general guidelines for managing school transportation systems to 
reduce ener^ consiunption. 

• '* 
The transportation manager faces the challenge of controlling the Costs of 
equipment, fuel, and maintenance. The cooperation of the ener^ ^hanage* 
ment team in the effort to reduce transportation costs is critical, because 
transportation is directly tied to school schijdules, attendtocc boundaries, 
and zoning. Transportation policy cahijjecoiiae aii emotional, or even a 
political issue, involving public dbl>at6«\ So the idransportatiqn^maiiager, 
school board, an4 administrators ttj^'st didyelpp juid^^nforcc^^'^ 
policy, and scciir^ public JCQopcratioi^;.- >'^;! % • \ . , . ^ 



One of the best tools available to the fleet operator to maximize economy is 
a good fleet management program. Whatever the size and composition of the 
' fleet, a program can be developed to suit its needs. The objective of fleet 
management is to ensure that the vehicles required to render a ^ecific 
service are available when neededj^ and are in good operating condition. This 
should be accomplished with a minimum number of back-up vehicles; 
thereby keeping the fleet at its optimum size, so that a sufflcient number of 
vehicles are available for service at a minimum cost The fleet management 
principles of equipment purchasing, maintenance, routing and scheduUpg, 
record keeping, and disposal that are relevant to all fleetoperatioils are 
discussed here in the context of school fleet management? ' 

1. Policies •^ ^ 

•Transportation costs are affected by the content and enforcement of the 
- school district's transportatioa.policy. The policies adopted by the school • 

board cau be an' important factor in determining how many routes are. 

needed and how many students must be transported. If these policies are 

lenient or not strictly enforced, transportation costs are maintained at an 

unnecessarily high level. 

Special considerations for physically handicapped and special education 
students should^so be made a matter of policy. Many of these students , . 
will be paftidpating in special programs and will not be attending their 
neighborhood schools. Because of this, and the need for special equipriient, 
different standards wll apply* Hpwevcr, in order to maximize the efficiency 
of the system and effectively deKver^the special services required, the same 
principles of fleet operation should be observed. Where students are main- 
streamed, their special needs for transportation must be considered. Every 
effort should be ma4c to include them in regular schedules and. routes. 

Consideration should also be given to cross-district attendance. Cross-district 
attendance may offer another opportunity tp^conserve energy and reduce 
transportation costs. Students residing nca^.the edge of the district may be 
closer to a school outside' of the district, and if they can attend the out-of- 
district school, the total transportation costs may be reduced. If the saving 
in transportation do not Offset the loss in revenue, the loss may be rtcoverJ 
able through the agreement with the other district, or by adding students/ 
from outside the district, • a / 



2* Stop and Route Afsignment 

Stop^and route assignments should be made^on the basis of economy, not 
accommodation of the students. The primary considerations should be safety 
and efficient routing. As a matter of policy, bus routes should be designed , 
for safety and efficiency. 

Bus stop^ should be assigned where the greatest denrity of students exists 
along the roiite. In densely populated areas, only one stop may be required if 
students arc required to walk to the bus stop. Door-to-door service will 
increase bus operation costs substantially, and minimizing stops may allow 
double tripping so that one bus can cover more than one route. 

Load factors should also be considered. The actual load is usually somewhat 
less than the total eligibility. Many students are transported by parents, and ' 
some secondary students provide their own transportation. A survey may.be 
necessary to determine the optimum route ansl.bus size, particularly for* \ 
secondary schools. Load factors may be determined by comparing eligibility 
factors against load counts from the previous year. During the year, actual 
load counts should be taken to determine the correct bus capacity for each 
route. Buses should b'e loaded to near maximum capacity, so that the fuel 
^consumption per student is maintained at the most efficient level. School 
buses, like all other mechanical systems, are most efficient when used at or 
near their rated 'capacity. p,. 
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The first step in developing an efficient transportation system is for the 
school board to adopt a realistic transportation policy within the state's 
guidelines. The transportation manager shouldspropose a policy to the board 
that considers walk zones, walk to bus stop distance, number of students per 
stop, safety, and the transportation needs of younger and special education * 
students. Other variables may be present in a particular case, but an adequate 
service that meets the basic needs of the students and preserves a high 
standard of"5afety should be provided. 

If you are proposil^ a pew policy that alters some features of the service 
that has been provided, you should expect to put forth an effort to justify 
your proposal. If you can estimate the cost savings involvfcd and demonstrate 
that the safety of the students will not be adversely affected, you should 
receive the support of a board and superintendent who are committed to 
conservation. 

Securing public cooperation tp implement improved transportation manage- 
ment may be the most difficult part of the program. Changes in policy, the 
implementation of new byijoutes, and changes in schedules will be noticed 
and are bound to inconvenie^ice some students and parents. You should ^ 
make sure that eve^bne affected knows about any changes in advance and 
that they know why those changes are necessary. Making changes at the 
beginning of a new school yea4 should make them easier to impljjnicnt and 
create the least,negativc reaction. *' 

3. Eligibility . 

Student eligibility for transportation must be a matter of policy that is 
strictly enforced. The board must establish the wilk zone for each s\:liool. In 
some cases, the zone$ itiay be smaller than the standard two-mile limit 
because of safety fact^pr$^but once reasonable zones have been established, 
no exceptions should be granted. When the safety of a walk route becomes a 
factor, the board should consider what improvements are necessary to make 
the route safe. The board should then recommend those improvements to 
the county, city, or state transportation agency respohsible for road main- 
tenance and construction along that route. ' : 

When defmmg eligibility, no exceptions should be granted. If one exception 
is made, another will be requested, and another^ and so on, until more*buses 
and routes will be required to accommodate all Qf them. Almost any exception 
will cause increastd fuel cpnsumption, even on existing routes, especially if 
the students requesting special con8idcratioi\ are spread oVer a wide area. 



J. 



In some situations it may be cost-effective to subsidize public transportation 
for secondary students attending Urh^' schools. Adjusting school times and 
school bus routes can resultin the elimination of some buses and jeduce the 
total number of ipilcs traveled. Coordination of the school schedule wth 
the transportation system can result in a large net savings in fuel and total 
transportation costs. The cost per student is generally much lower when the 
transit system is used. If public transportation is avaUable, the cost benefits 
of such transportation should be considered. ' • * 



When all schools \ Jthin a district operate on the same schedule, staggering 
school hours may result in a subst^lial savings. Staggering schedule^ can 
allow one route to serve more than ipne i^ool, so that two buses are not 
required to carry elementary and secondary students to schools that are. in 
proximity. Also, buses can cover more than one route, which will reduce 
equipment costs, and allow the di^osition of older, inefficient units! 
]• * ' * 

4. Route Planning ' 

Most school districts develop and update bus routes on a historic basis. 
That is, the current year's routes are baserf on the preceding ycar^ routes. 
Also, many featiues of these routes were developed Jts^ji-rtsultjof special 
requests made by parents, school administrators, or scliool board members. 
As a result, many routes are haphazard and inefficient bc^cause thty include 
m^y more stops than necessary and do not follow the most direct route. 

If historical routing has been the ^practice in your district, it should be 
abandoned. Routes inust be based on an economic rather thsoi political 
expediency if your conservation efforts are to be effective. The board 
and superintendent must support this effort, and they will-if they are 
6uly supportive of the conservation program. There are three goals that 
you should have in mind in planning the transportation program: 




Delivering the icquired level of service; 
Developing the shortest possible routes; and 



Meeting safety standards and the board's 
transportation policy. 
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Route planning can be accomplished In several ways. It if possible to lay out 
routes on a map using school enrollment and other information to plot the 
routes. But even a simple route can have many possible permutations. 
For example, a route with eight stopf may have more than 40,000 possible 
^ routings. Therefore, a computer using a simple program will be very useful. 
The Department of Energy recommends that if .your district operates 20 or 
more routes and has access to a computer, you consider doing a computer 
analysis of your transportation plan. 

Elimmation of ufine^:cssary routes will drastically reduce operating costs by 
reducing the numher of units needed. The same number of students may be 
Served by combining routes in order to eliminate units without reducing 
service. By reducing the number of routes and units operated, not only will 
fleet fuel consumption be reduced, other operating expenses will be reduced 
as well. . , . * , . 

Distance traveled can also be reduced by restructuring routes. Each roiite 
should be planned so that the bus follows the most direct path from the first 
embarkation point to the school or schools served. This is accomplished by 
changing routes and stops, perhaps by eliminating stops. Door-to-(ioor 
service should be eliminated, and stops planned so they are convenient for 
the bus, not the student. 

Changes in school schedules can also affect bus routes. In Section IV, the 
relationship between facility use, zoning, and transportation vAs mentioned. 
The Facilities Manager and Transportation Manager must work together to 
establish efficient school schedules and bus routes. Staggered hours, zoning, 
walk routes, and other factors peculiar to your district, must be considered 
to develop an effectwc and efficient transpoQation program. 



The cost effectiveness of any route changes can be evaluated by completing 
the following questionnaire: 



Last year's rider eligibility 
Current rider eligibility 
Number of buses reduced/added 
Driver time reduced/added 
Driver pay reduced/added 



+ 
+ 



buses 
hours 
dollars « 



Level of Service 

Stops - Greater walk to^ stop distance 
Less walk to stop distance 
More stops 
Less Stops 

Routes - Average Increase/Decrease in route times 
Average No. of routes per bus 
Increase/decrease routes per bus 

Average bus loads ^ 



mmutes 

routes 

bus 



Elementary 
Junior High School 
Senidr^High School 



State Reimbursement 

Has state aid increased/decreased due to rerouting? 



This form can be used to analyze an individual route^ or the entire system. 



5. Preventive Maintenamce 



Another responsibility of the transportation manager is the establishment 
of a fl^et preventive maintenance program. Preventive maintenance is tUe 
systematic inspection dJ^ servicing of equipment to maintain it in serviceable 
condition. The^jejtabli^inent of a program of preventive maintenance should 
aid in the detection and correction of minor problems before they become 
majon expensive^ and time-consuming repairs, thereby reducing operating 
costs 1>y increasing service life, decreasing down-timey and increasing fuel 
efficiency. 

I. 

To be effective, the program must have the support of management and 
include the participation of the vehidc operators and maintenance personnel 
Improvements in fleet efficiency will be^most pronounced when there is a 
cooperative effort among all personnel involved in fleet operation aiid 
maintenance. 



£aclviIet6sho,^ have its own preventive maintenance program. The general 
characteristics ona fleet that will have a direct bearing on preventive mainte* 
nance are: • 




Some speciHc maintenance actions that should be included in any program 
of preventive maintenance include: 



• Tune ups-replace spark plugs and points (if installed), adjust timing 
and carburetor settings; 

• Replacement of fuel and^air filters; 

• Servicing of automatic transmissions, including adjustment and 
fluid and filter changes; ) 

• Oil changcsT 

• Inspection of fluid levels; 

f 

% 

: Tire inspection for wear and proper inflation; and 

♦ 

- Wheel alignment. s 

Service intervals as recommended by the vehide manufacturers should be 
observed. ^ 

6. Record Keeping ^ 

One of the most important concepts in effective fleet management is an 
accurate reporting (or record keeping) system. The system should serve 
as the basis upon which management decisions are mJ^de. It provides fleet 
managers with data on operating, Aaintenance/repair, and depreciation 
costs for each vehicle. Mileage 't3t4ls and,|rtirchase costs should also be 
available. These record's^ prepaxed ojwurfionthly basis, track each vehicle's 
performance and operating cost^roviding the manager with an effective 
tool for making decisions concerning vehiclei^urchase, reconditioning 
and disposal. 



Basic records should include a master inventory of each vehicle used. Pre- 
pared monthly and maintained yearly, the inventory will provide a profile of 
each vehicle as^well as fleet trends. The record of each Vehicle should include: 

• Mileage /engine haurs; 

• Fuel/oil consxmiption^ 

• Maintenance/repaircostsby category of expenditure; 

• .NQ»G/HPG; 

• Cost/mile or cost§/hour Jbased on fuel and maiatenance costs; and 

• Idle time/dowh-time:* 

Again, an effective program requires the participation of eiecryonc. For 
example, each driver should keep accurate records of fueUonsumption and 
distance driven for evaluation puiposjtsv Every time a unit is serviced, the 
amount of fuel added *and Udometer readmg 3hould be recorded. This 
information should be used on a monthly basis to calculate each vehicle V 
mpg, ^ ^ , 




. Record keeping can alio prpVide a mechanism to inaeasc accountability 
for fuel Pilfering can be controlled by restricting access to supplies and 
providing attendants in refueling areas. This can also be achieved by using a 
key card system, which allows operation of the fuel dispensers only when a 
magnetically encoded card is.used. These systems are often connected to a 
computer that records transaction data for each vehicle. Siich ^ system not 

o only provides control of refueling operations, but it can also provide fuel 
consiunptipn data,, 

7. Purchasing New Eqdipment 

Purchasing new, more efficient equipment may or may not be cost effec- 
tive. The district's procurement manager wall apply certain formulas to - 
determine payback periods, annual depreciation costs, and return on invest- 
ment. You should also calculate these factors in order to make the appropri- 
ate equipment requests. ' ^ , \ * 

Payback period is calculated by using the followirtfe formula: ^ 

Initial Cost- Salvage Value ^ p • p^^^^ 
Annual Savings 

Aimual Depreciation Cost is required to calculate Return on Investment. 
It is determihed by: 

^ Initial Cost - Salvage Vaftie ^ Depreciation Cort 

Expected Life *^ 

Return on Investinent is:. 

Annual Savings - Annual Depreciation Cost ^ ^^^^ Investment 
Initial Cost - Salvage Value 

The most important factor for your consideration will be die payback 
period* This will help you determme the budgetary impact of a new purchase 
versus retention of existing*equipment. Return on myestment will determine 
the real savjng«^at can be realized throu^ replacement* These factors 
STOUld also b/considercd when purchasing additional equipment replacing 
jcrapped ^quipmcht. 



8. Driver Awarcncsl 

\¥hcn y6u arc attempting to reduce fu^ji consumption, you are iasking drivers 
to change their beli^or. Tlus requires motivation, and there are several 
simple methpd^ to accomplish this. 

• An incentive program for suggestions and economical operation. 

/ Establishing driving habit guidelines and maintaining them for evalua- 
tion piuposes. 

Analysis of vehicle fuel efficiency is important. You may start by comjiaring 
fleet and driver fuel consumption to the national average, Which is 7.4 miles 
per gallon per Unit. Using this figure is, of course, accurate only for gross 
comparisons, because fleqt composition, district size and other geographic 
factors can affect fuel consumption. 

Each dfever should keep accurate records of fuel consumption and mileage 
covered for evaluation purposes. Every time a unit is ^rviced, the amount of 
fuel adde'cl and odometer reading should be recorded. The fuel mileage ds^ta 
could be posted to create a friendly competition among the driyers. Incen- 
tives can be awarded to the driver that achieves the highest mileage and those 
showing the greatest improvement. 

Drivers, having been made aware of the fleet's conservation program, must 
Jje.provided with the informatipn they need to improve their driving habits. 
This can be accomplished by implementing an in-service driver training 
program. DECAT (Driver Energy Conservation Awareness Training), 
developed by the D?partmc»t-o^Energy,i50iieof the bcst,available programs 
of its type. DECAT is'a method by which drivers of fleet vehicles are taught 
to increase their fuel economy through vehicle care^plaiining and driving in 
an energy-efficient manner. Using slides, films and in-vehicle training, DECAT 
effectively demonstrates the need for and methods of achieving energy-effi- 
cient: ^ 

^ » • 

. • Driving habits (adherence to speed limits, moderate acceleration, 
smooth driving maneuvers and imticipation). 

. Scheduling and routing (avoidance of traffic congestion, consolidation 
"^of short trips). - 



• Maintenance practices (awareness of need for maintenance and perfor- 
mance of schedojed maintenance). ; • " \ ' 

• Equipment usage (Use of r^ial tires, u?c of downsized and appropriate ' 
vehicles). ; ^ • . 

These and many other measures, often of small Consequence when taken 
separately, can yield substantial fuel and cost savings when Conscientiously 
practiced. Using DECAT can result in an average fuel savings of 15 percent. 
Further information concerning DECAT is available' from the Governor's 
Energy Office, 301 Bryant Building, Tallahassee, Florida 32304. 

6 

The following driving tips should be passed on to the drivers: 

• Do not make cot^rtesy stops. 

• Accelerate smoothly through the gears. Avoid jack rabbit starts and / 
^ sudden stops. / 

' Anticipate traffic flow. 

• Observe speed limits. 

• Do not ride the brake. 

• Do not idle the'engine more than one minute. Shut the engine do\ 
. for prolonged stops. Don't idle the engine for warm up, but driv^ 

away immediately. 

• Do not pump the gas ^edal. 
? Stay on your assigned route. 

/' 

In conclusion, the application of sound transportation n^ahagement practices 
in the area of policy, fleet maintenance, and driver awareness can ^^k^^^ ^ 
significant savingSs Transportation is one area that ha^ received al^ of ' 
attention becaus<5 of the large amounts of energy cdnSumedJWany s^chool 
districts have made tremendous gains m this area, but thpre is royom for 
further improvement thfit will result in even more savings. 7/ 
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<>• Procw^cmi^t Pnfctic^f v » * ^ 
The energy management effort will encompass many a^ects of school 
administfationrincluding purchasing. Furchasuig viU be'^volvcd in energy - 
managcment^not only in administering conttacis with consiUdlnts, but 
also ia an Ongoing effort to procure the most cnergy-effici?nVcquipment 
facilities,/ • . * • 

The administrator who acts as the'lajstrict's.purchasing agent will have the C 
primary responsibility to review bids, proposals; and specifications and wrill 
have to make mariy of the purchasing decisipns. 

The purchasmg agent must do his homework. He should be able to make a 
sound decision, based on specification and price. Whenever possible„purchas- 
mg decisions should be based on such factors as energy efficiency and life- 
cycle fcosting. 

•< • • 

1. Purchasmg Research 

* • 

Purcha^^g decisions must be made on the basis of fact The information 
needed to generate specifications and make decisionsVill come from a 
number of sources. These sources mcludc nwnuCacturers' catalogs and bro- 
chures, salesmen, vendors, other purchasmg agents, and varioHj types of 
reference works. 

There ^ a number trf standard references that list manufacturers, suppliers, 
and products. All of 'them can be helpful irt locating suppliers and identifymg 
products. Some of them mdude detailed mforination on specific products 
and carry full specifications, normally as reprints from manufacturer^^ — 
catalogs. 

These references mclude: 

Thomas Register of American Manufacturers 
Conover Mast Purchasmg Directory 
McRae's Blup Book . '\ 
, Best's Safoty Directory 
Domestic Engineermg Catalog Di?c^ory 
Institutions Catalog Directory 

Patterson'>s American Educational/Dif ectory * , ' 

" , Sweet's Catalog File 

...and Others, y^] . - 



V 



. TccHmcal h^bookr .alw ywuable, ^primarily for ^pcpfcatip^ij^^ , , . / ^ ^i. ^v-;- ^l;- 

societies, arif ,^]^arti(?^ly j V^u^^^ in dcy,ii?%ing ^^cci(ica^p.n^. t^i rnajpi* , , .... 1 ;.!. . ' • '4 .l^.*; 

by d^^^jJl? engineers ^^it^te^ be u»c 

, . c^)mpc{itive bi^S^;7h(^ toa^ be aj^p^^ answer ^aniy'! of th^ tcfehtiiipal <juc^ 
' tionsmfLt may/^sc m tht^ . » ** ■ ' f .-' i ■ 

2. Sutc Ckimmodity i^ehajii^ ' i. ; \ V; 



School districts -caij increase .their purchasing power iby pjurcbasmg.a nlu;nbcT 



is s^railablc to the schools throiij^ the Department. o£j(S5ncn|| S^crviciis,; i j 
which makes* commodities available at state bid jipccSj.py^ptitrcbte jx^r 
quantities far greater than indhddual districts can/ the lier vmit ;piice on tfxt ; ; 
listed itera* i&gre?itJy reduced. To take advantage of this sep/icc^ school'! ; 
•\; difjtrict purchasing directors should contact: . I 



Department of General Services' 
Division of Purchasing 
Flctqhcr Building 
Tallahassee, "FL 32301 
(904)488-0015 • ' . 
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f II; '-v 1 1 1 ' . - • ; ' -^ktorj? to^fidVp 'ifi^'*c re^akni^^ total co^ti over tlic life of the itfem. 
li ? ' • t : ^ • V. ; tSf^;$ydC:(CC^s^^ cntrfgy efficiency in the 

. . ,i„l . 1 /: i . ■ y. Zalti^dle ppi^iit^X Iconj^psrs ail cq jts: purchase price, installation, the price of 

■ IK. 'i r! ' J-' -liy^^T^cyrit)'^ maintenance. All of these factors affect the 

; y : ■ i ' > ^^it^ co% own ahd.;operate facilities and equipment, but many of them 

;}V' Vt ' \' - ; SU(^j£ ,0Y^ vi^heii only initiJil costs arc considered, 

i / ' .!i :' i, ,i\:Triicr<|^i(?- 1^^ that can be used in procure- 

■ , ; . V, '^eiit S|[3i6jibi\5".,fto.tfe are Useful in identifying the best alternative. Note: In 
.! '.^ , ] ,\ vi^otli w^cthod^r f^^^ money is an important costing factor, and would 
•;; ' '!':;:?;" . ii'^eibase4?^ri the cunent bond interest rate. For purchases made from the 
• y-] \ ^IJV ' ■ '^^SWati^^^ biidgct* the cost would be zero. In that case, the cost of money 
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(a) PresenUWorth Technique: 

The present worth technique discounts ail futiure costs to a present value. 

Applying the present worth technique to the purchase of one of two HVAC 

systems we have: « « ' 

System A Sys^m B 

Total First Cost ^$ 1,000,000 $ 1,100,000 

Annual Maintenance Cost 25,000 20,000 

Energy Cost 95,000 70,000 

Total O&M Cost | 120,000 $ 90,000 

System A has the lowest initial cost b\$100,000. If^fte purchase decision is 
made by the low bid method, SystemViL wins. However, the projected 
operation and maintenance costs for Sys^m B are $30,000 less than System 
A. Assuming the cost of money to be 6% per ^um, and the useful service 
life of the equipment to be 20 years, the present worth is calculated: 



System A System B 

Present Worth of 

Initial Cost $ 1,000,000 $ 1,100,000 
Present Worth of 

Annual Operations Cost (120,000 x 11.47*) (90,000 x 11.47*) 

1,376,000 1,032,000 

Total Present Worth $ 2,376,000 $ 2,132,000 

♦Calculated as P.W. = (1 + i)" - 1 



i (1 + i)" 



\ = interest rate 
n = project life 



In this case. System B is chosen* because its total present worth shows a 
savings of $244,000, even though a simple bid analysis would have selected 
System A. 



1? 




' — " ■ ^ 

Another way life-cycle cost can be calculated using the present worth 
method is shown below. It is similar to the first example, except that it tries 
to account for an assimied escalation of O&M costs. This must be carefully . 
considered because the rate of cost escalation (inflation) usually varies from 
the cost of money (interest). 



Using the same example: 



System A' ' System B 



Present Worth of 

Initial Cost ' $ 1,000,000 $ 1,100,000 



Present Worth of 
Aftftual Operating Costs 



Total Present Worth 



(120,000 1 year 
escalating at 3% per 
annum) 

120,000x24.48* = 

2,938,000, ^, 
$ 3,938,000 " 



(90,000 1 year 
escalating at 3% per 
axmum) 

90,000x24.48*=' 

2,203,000 
$ 3,^303,000 



^ . * Calculated as P.W. = a (a"a) 

a-l 



/ 



"where a = 



= ri + e 



escalation rate] 



1 + mterest rate 



n = project life 



Again, System B is dioscn. Notice the effect of mflation on the cost differ- 
ential. 

NOTE: Iii the first example of the Present Worth Method, the use of a 
higher interest rate would show System A to be more cost-effective. How- 
ever, the escalation factor included m the second extaiple would cancel this 
out because it considers the inflation factor. The^sccond of the twa P.W. 
calculations woultl be used when the cost of money and inflation is a factor. 





(b) Annual Cost Method ^ 

The Annual Cost Method also evaluates all cash outlays in terms of the 
time - value of the money. Money value is determined by its cost, that 
is, the interest rate. In this method, the initial cost of the system i§ allocated 
as an equivalent annual cost. Using our example again: 



System A 



System B 



Total First Cost 



$ 1,000,000 



$ 1,100,000 



Equivalent Annual Cost 
Substituted for Capital 
Cost 

Annual Cost 
Maintenance 
Energy 

Total Equivalent 
Annual Cost 



l,0QQ,00Ox 
.08718* = 
87,000/year 



25,000/ycar 
95,Q(>0/year 



1,100,000 X 
.08718* = 
96,000/year 

20,000/year 
70,000/year 



$ 207,000/year 



$ 186,000/year 



* Calculated as GRF=i(l + i)^ 

(i + i)n-l 

i = interest rate 
11 = project 4ife. 

In general, the Annual Cost Method provides*a better visualization of ^e 
actual costs than the Present Worth Method. The use of either calcula^tion 
method is optional, provided thd appropriate interest and escalation factors 
are used in Present Worth calculations. 
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(c) Payback Period 

The payback period is the amount of time after installation before savings 
begin to accrue. It is useful in determining the budgetary impact of a new 
purchase versus retentioi^ of existing equipment. 

The payback period can be calculated by using the following formula: 

Initial Cost - Salvage Value ^ p , p^^^^ 
Annual Savmgs 

Return on Investment is: . 

Annual Savings - Annual Depreciation _ ^ , • ^ 

^ . I , — * , , = Return on Investment 

Initial Cost — Salvage Value* 

Calculating return on investment will determine the real saviqg^that will be*" 
realized through replacement. It is psed as a management tool to analyze and 
justify new capital expenditures. 

The calculation of life-cycle costs, payback periodi and return on investment 
should be used to evaluate the "real" cost of any large item, particularly 
energy-using systems and equipment. It is apparent that the use of life-cycle 
costing techniques can result in substantial savings over the low bid method. 
The application of life-cycle costing to bid evaluation also results in the 
purchase of better equipment, because equipment that is more efficient and 
has less down-time works better in the long run. 



-4. Specifications 

Another mmhod that can be used to insure that high quality, energy fficient 
items are pui;chascd is the practice of .specification. Specifications are' 
commonly used toTnsure the quality of: construction, functional equipment, 
and other purchased rt^ms. They can also be used to rate the energy efficiency 
of various components and insure the energy efficiency of new construction. 
The purchasing agent willbe concerned with the procurement of replacement 
.units for existing buildings and equipment* Efforts should be centered 
around obtaining replacements that arc more energy-efficient than thjETon^- 
nal. 



Specificationi published by manufacturers can be used as a guide to purchas- 
ing the most energy-efficient equipment, but the buyer must understand 
, some of the basic terminology. Electric motors and appliances^are rated by 
amps and watts. Lower numbers mean lower energy consumption, and lower 
capacity. Gas and oil heating units, and air conditioners often carry an 
Energy Efficiency Ratmg (EER). A higher EER number mdicates higher 
efficiency, but is not related to capacity, which is expressed in BTU output. 
EERs in the range of 8-10 are generally considered good. Lower ratings 
mdicate that the equipment is mefficient. The EER is useful in evaluating 
smaller equipment purchases, where life-cycle costing is not practical. The 
efficiency of motor vehicles is rated in miles per gallon of fuel. Capacity is 
mdicated by Gross Vehicle Weight (GVW), or passenger capacity. 

Manufacturer's specifications are useful for determining the energy consump- 
tion of appliances and equipment to make simple comparisons, ancTto 
estimate energy costs to make life-cycle cost comparisons. For example: a 
fluorescent light fixture rated at 40 watts has the sam^ Ught output as ^ui 
mcandescent fixture at 200 watts. The 40;watt fixture would consimie .96 
•KWH in 24 hours of continuous use, while the incandescent fixture consumes 
4.8 KWH. 

The capacity of any item should be matched to the work required of that < 
unit. All energy^using systems are most efficient when all of their components 
are operating at or near edacity. Replaconents should be of the same 
capacity as the original equipment unless the original was overloaded. In no 
case should excessive reserve capacity be specified. — 

Manufa cturers g enerally publish all pertinent specifications in their catalogs 
and other litei:aturc>The manufacturer's specs can be used as a guide for 1- 
writing bid specifications or making comparisons when issuing purchase • 
orders. 

In conclusion, the ust of efficient purchasing practices, such as the application 
of life-cycle costing techniques and the use of specifications, will result in 
significant reductions of energy use and considerable cost savings. These 
^^ih^thoHs should be incorporated into every school district's purchasing 
procedures in order to save money and energy. 
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Opportunities exist for using solar and other innovativ^-deSigns to reduce ' 
energy consumption. Solar and other technplogiedmnovations should be 
considered during the design and'speci£icati<5nphjasc of any new construc- 
tion or remodeling projwtr A|>mopriate, cost-effective, energy-saving innova- 
tions should ht incorporated ^fencver possible. Qualified advice from an 
architect or engineer 'should be utilized at an early stage irt the planning 
process whenever a soIaFoTteiKJVativc. design application is contemplated. 

This section proWdcTSroverview of some ot the solar and other innovative 
design applications currently' available for schoorfacilities. 

More detailed information/andx technical assistance, is available from': 

The Florida Solar^nergy Center 
300 State Road 401 
Cape Canaveral, Florida 32920 ' 
(305) 7^-0300 

« 

• « 

H. Building Design ^ 

Buildmg design and orientation can have a tremendous impact on energy 
use. In the past, energy efficiency was a low priority in building design, 
but sincp energy costs have risen dr^tically, more emphasis has been placed' 
on energy-efficient design. 

There are several design prihciples that should be considered: \ ^ 

• Building orientation, window size and location, and shadiag to 
minimize heat gain during the coolmg* season and maximize winter 
solar gains. 

Propel^ msulation and sealing for the buildmg envelope. 

• The inclusion of innovative design, including solar, in design priorities. 

A building's basic design specifications should include energy efficiency. The 
school district should emphasize energy efffciency as a design priority when 
negotiatmg with the'architect and engineer during the planning and des^ 
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new facility. Pcsign firms that arc familiar with statc-of-thc-an, 
cncrgyicfficicnt methods, and life-cycle costing methods should be selected. 

Keep in n^ind that decisions made during the design^hase will affect energy 
consumption throughout the life-cycle of a building. The building's orienta- 
tion, ^sulation,'window area and placement, HVAC system, and lighting 
system will all determine how much energy the facility will use. Buildings 
designed with energy efficiency as a priority will require substantially less 
energy to operate than those that are designed with construction cost asjhc 
predominate consideration. • • '^'"^ 
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I. Solar Water Heating 

Solar water heating has been around for over 40 years; some systems have 
been in continuous operation for moriithan 30 years. Today's solar water 
heating is energy-efficient and cost-effective. Application of solar water 
heating should always be considc^ in the design of new buildings. Retrofit 
qf solar water systems can be cost-cifective, particularly when older equip- 
ment must be replaced. 

The availability of sunlight is only one of several factors that must be con- 
sidered when evaluating solar systems for heating water. Another considera- 
tion is, whether the roof is strong enough to support the collectors. 

Collectors can be ground-mounted, but, if so, it is generally recommended 
that they be mounted on a. structure approximately four feet abpvc the 
ground to facilitate maintenance. If ground-mounted coUcgjtors arc to be 
used, provision must be made for protectiAgthcju:>Uecfor^^ 
Also, the zoning of surroundrngji^o-irnXsTbc checked to insure that no 
buildings or^^^S^xi/^^r'^^fiSt^l^t the collectors at some later date, and deed 
restrictiCiis should be negotiated to assure solar access. 

Similar care should be observed for roof-moimted collectors so that they 
may be maintained adequately. The strength of the roof structure must not 
be jeopardized, and access for roof repairs should be provided. 

Orientation is another factor to consider. In order to operate effectively, the 
solar collectors should be installed at the proger angle to maximize the solar 
energy collected. The collectors should face south, but a directional deviation 
of 15-20 perc^t is still effective. 

• ■ \ 




J. Odier Solar Applklations 

The solar domestic water heating system is the moft prapticaHolar system to 
consider in the design of new facilities and in retrofi^plicaticwis. However, 
it is possible to use solar energy for space heating'ind cooling inX^inldings 
and to provide electrical power. I / 



Photovoltaic collectors for sola^-to•clcttri^oIw^rsionlar^vcry,pxpw 
so they are not cost effective at this tune."S^it because they can be effective 
genera^rs of electricity, reducing the cost of photovoltaic systemr1|>a major 
research priority. • \^ 0 

Solar space heating can be accomplished with air systems or hydronic 
systems. Combined systems that provide domestic hot water, space heating 
and cooling are also available. Howeveiyboth space hcathig systems and the 
combined systems are not always cost eft 

K. Earth Sheltering V 

-An>^cellent design for preventing heat transmission in buildings is to 
eitheJrbnild the structure underground or pile earth up on the si4es (berming). 
This age-old technology may seem extraordinary, but it has b^en used on 
. schools in yirginia and in Osceola County, Florida. Careful design can include 
an acceptable number of windows, and still take advantage of the moderate, 
even temperatures experienced year-round a few feet beneat^h the surface. 
Such buildings in southern and central Florida could be built near the 
surface using earth berming to cope with the high water table. The major 
ad^tage of this type of building is its energy efficiency, but they are also 
less subject to storm or vandalism damage. 

L. Landscaping 

■' ^ 

Landscaping can affect the energy consumption of the facility. Shading and 
windbreaks can have kth impact on "building temperatures and thermal 
. comfort. Landscaping at new sites, or where old sites are being renovated, 
should be planned by aJ^mdscj^e architect in' cooperation with the building 
design team. ^ * - " 
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Considerations arc: ^ 

• The highest priority for energy-conserving landsc2q)ing is the place* 
ment of trees and shrubs ^t will shade windows^^xposcd to solar 
radiation^uring peakJoad hours in the hottest months. 

• The second priority area for energy-conserving landscaping is blocking 
prevailing winds, if the, school does not depend on natural ventilation 
for cooling. For a building in which air conditioning will be i^sed only 
minimally, the Vegetation near windows facing prevailing summer 
winds should not block these breezes, and in fact, should be strategi- 
cally positioned so as to funnel*the breezes into the windows in order 
to niaximize natural copling. 

• Another priority aifea for landscapmgis to provide shade around 
windoy/ air con^ditioning units. A tree should be planted fairly dose to 
the uqit so th^tji^s canopy will extend over the roof pf the building. In 
additidn, shrubs should be positioned and prune* sc^.that leaves and 
branches do not interfere with the air flow around the air conditioner* ^ 
By shading the unit, the ambient operating temperature will be 
reduced, thus reducipg the cooling load on the unit. 
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OIAPTERIV ^ 

FROM PLAN TO ACTION 

The implementation of the items on the Immediate Action Checklists is an 
important first step toward xeducing the school district's total energy con- 
sumption. However great these savings may be,- they are limited and will be 
short-lived unless a comprehensive energy management plan that addresses 
systems xpodificatjons and improvements^ as well as operational changes, is 
developed and implemented. Implementation of these more complex ^ 
measures should be considered oiJy after a planning process that establishes 
priorities has been, undertaken. 

The goal of this plannmg process should be to SAVE IT: ^ 

Specify the goal; 
' Accumulate the data; 

^ 7erify the data;* 

Establish, the plan; 



/mplement the planjand 
Test the r«siflts. 



In order to save it, the plan must consider existing energy conservation 
efforts, identify and ^w'sess available financial and organization?!!, Resources, 
select and prioritize facilities for detailed analysis, and identify the specific 
policies that can be implemented to-inacaiC \lit ettciKy-cIpcIcncy of the 
district's operating procedures. When a comprehensive pl^, such as the one 
described in this handbook, is implemented, energy. and indncy will be saved. 



The chart on the following page proyides an overv^ 
ment process. 
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A. DEVELOPING THE ENERGY MANAGEMENT PLAN 



The Energy lylanagement Plan is a blueprint for addressing the quejtion of: 
"How does the school district alter the use of energy to meet its energy- 
conservation goal?'' The ability of the school district to develop such a 
blueprint is directly related to an understanding of the nature of current 
energy consumption and the factors which affect it. The energy management 
plan will provide; * ^ 

. A reaffirmation of commitment; 

. A statement of support for efforts to implement the Immediate 
Action Checklists and to expend other ongoing energy management 
efforts in the schools; ' 

• An established policy of directives and guidelines to insure energy- 
efficient operating procedures; 

. ^ A prioritization and scheduling of facilities for detailed energy analysis; 

• A reporting/monitoring mechanism; and 

• A guide for energy management efforts in the schools and the district's 
offices. 

1 , Analysis of Energy Conservation Potential - 

The first step in developing the Energy Management Plan for the district 
is the analysis of facilities and operating pracfices to determine the potential 
for energy conservation. This^^alysis should consider: the status of existing 
school energy management efforts in the district, the Energy Use Indices for 
the facilities developed through completion of the Building Profile (Appendix 
A), and the existing operating proc^ures at the district and school levels. 



a. Status of School Energy Management Efforts 



To analyze the energy conservation potential of the district, the established 
.efforts at the individual schools must be considered. The potential for 
energy conservation is greater in a school where fewer efforts have been 
directed toward energy conservation. Since "all schools should be imple- 
menting the items identified by the Immediate Action Checklists (Appendix 
B), every school should already have undertaken some, level of energy 
management. An understanding of each schools involvement in energy 
management, combined with an analysis of its energy consumption, will 
provide criteria for further analysis. Facilities with high Energy Use Indices 
and relatively low energy management efforts would be obvious targets for 
^^detailed energy analysis (Energy Audit and Technical Analysis) and action. . 

b. ^^Prioritization of Facilities for Detailed Analysis 

To identify which facilities to target for detailed energy analysis and action 
requires knowledge of current efforts toward energy management in each 
' facility. An understanding of the facility's energy consumption and how that 
consumption compares to other facilities in the district is also needed. 

The Energy Use^ Index (EUI) for each facility in the district; calculated 
by the completion of the Building Profile Form (Appendix A), should be 
listed in order from the lowest to the highest rating. Since the type of 
construction aifd the use of the facility (scheduling, type of activities and 
( number of occupants) will affect the EUI, the facilities with high EUI ratings 
\ should be cpmpiured to develop the priority list of facilities to target for 
^tailed energy analysis^Encrgy Audit and Technical Analysis). The number 
of facilities on the priority list that will eventually be selected for detailed 
energy analysis 'jhould be determined only after a review of available re- 
sources. 

^, c. Analyiis of Operating Procedures 

The discussions and recommendations relating to transportation, procure- 
ment and facility utilization provided in Chapter III should be considered ^ 
with respect to an anjJysis of the district's and each individual school's 
operating procedures. While the consumption of energy in facilities is the 
primary consideration of a district's energy management program, the 
operating procedures in these three areas can also have a significant impact 
on the district's energy req^ements. 



Along with the many other considerations associated with the transporta- 
tion of students, the district must consider energy efficiency. A number 
of specific actions can be taken to^ reduce consumption while providing 
the flexibility required for the district to continue to address its traditional 
transportation needs and requirements. 

Purchasing policies x:an also have a direct impact on the energy consump- 
tion of the school district; therefore, these policies should be addressed 
in the energy management plan. Through purchasing research, evaluation 
of commodity efficiency ratings and use of the state commodity purchasing 
contract, an energy-efficient procurement policy can be developed. 

It has been pointed out that the required hours of operation dictated by 
the established schedirte is the most important factor in a facility's energy 
consumption. While some scheduling and space utilization issues are inflexi- 
ble, the hours of operation and the use of space during those hours can be 
managed to effect energy savings. 

Operating procedures for the district and each school should be thoroughly 
reviewed, and practical recommendations made to increase the energy 
efficiency of the facility. The plan must provide specific policies and guide- 
lines to address these operating procedures. Many operating procedures 
based on occupant habits and tradition can be altered to produce greater 
energy efficiencies with little mconvenience. ^ 

2. Methods for Detailed Energy Analliyfb 

Facilities that have high EUIs should be subject to detailed analysis, in order 
to determine what conservation measures should be implemented. Ihis is 
accomplished by conducting an Energy Audit (see Appendix C) and com- 
pleting a Technical Analysis of potential capital expenditure measures. 
The Energy Audit is designed to identify the facility's deficiencies^ identify 
specific low-cost/no-cost corrective measures, and indicate potential capital 
expenditure measures. The Technical Analysis will include a detailed evalua- 
tion of the capital expenditure measures in terms of energy savings potential, 
initial cost, and return on investment* • 
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a. Energy Audit 

An Energy Audit (EA) is a detailed examination of the physical characteristics 
of facilities and an analysis of energy consumption patterns. Low-cost/no-cost 
operations and mainten^ce recommendations for immediate action and 
appropriate higher cost measure? requiring further stijdy are determined 
from the results of the EA. Low-cost/no-cost measures should be imple- 
''mented immediately. Higher post, capital investment measures should be 
subject 16 Further study Before implementation. ' 

Energy Audits should include: 

• A review and verification of all data on the Building Profile Form 
(Appendix A); ^ 

• An on-site survey to observe conditions, gather additional temD^erature 
and humidity data, and measure lighting levels; 

> Recommendations of specific low-cost/no>cost measures that should 
be implemented immediately ; and« 

- Identification of^c^ital expenditure measures requiring further study. 

* 

The Energy Audit Form can be completed by qualified in-house personnel , 
or by a certified energy auditor. The quality of the EA will depend on the 
knowledge of the person completing the audit. The individual(s)*selected 
to complete the audits should be completely familidr with the audit form 
and the natitre of energy consumption in school facilities. The auditor must 
be able to detect problems and identify specific solutions. It is recommended 
that two- to five person audit teams, with a diversity of expertise, be estab- 
lished. A member ot the Energy Management Committee, preferably the 
Energy Management Coordinator, and a representative of the faciTity's 
Energy Management Tieam should be part of the audit team. The audit team 
may ^so. include a qualified engineer and^the building superintendent. 

The^ asic procedures to follow in completing an Entrgy Audit are: 

• Study and analyze data on the Buildifig Profile Form (Appendix 
A), to become completely familiar with the facility configuration and 
energy consumption pattern before conducting the on-site survey. 
Review the building plans, if available. 




• Contact tho school principal and arrange for: 
' access to thfc facility; 

- coordination with the Energy Management Team (or include 
a member on the audit team); 

• access to all equipment; and - 

- assistance from the building superintendent. 

• Obtain and becorhe proficient with required measuring instruments, 
which include: 

- light meter; 

- thermometer; 

- 100-foot tape measure; 

" sling'psychrometer (measures wet-bulb and dry-b.ulb tempera- 
tures to obtain relative humidity); and 

- infrared heat detector (optional). 

• Conduct the on-site survey by completing the Energy Audit Form 
(Appendix C): 

- take temperature/humidity readings in each room; 

- cKcQk temperature measurements against thermostat settings 
to check for proper thepnostat calibration; 

- take lighting level measurcments*in each room to determine illumi- 
nation levels; and , ^ 

• check for air leaks around windows and doors. 

• Analyze findings to determine appropriate low-cost/no-cost measures 
for immediate action and to identify capital expenditure measures for 
further study. , * ^ 
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The Energy Audit Form can be used by the auditor or audit team tcx deter- 
mine which items. and system components to review. It also recommends 
specific corrective measures. However, the ability of the auditor or audit 
team to identify an energy consumption problem and detcrmme appropri- 
ate remedies will influence the potential benefits to be derived from the 
energy audit. ^ ' ^ , 

b. Technical Analysis o 

To take advantage of every energy conservation opportunity, it will be ^ 
necessary to make some capital expenditures. If the initial investment * 
for such measures can be recovered within five years, th^ir implementa- 
tion sljould be seriously considered. A Technical Analysis (TA) should be 
conducted prior to implementing any capital expenditure measures. The TA 
will calculate (iosts, savings, and payback periods, allowing the. school district 
to establish priorities for implementing capital expenditure measures. A 
!ffechnical Analysis should be completed by a qualified architect or engineer 
or by a certified Technical Assistance Analyst. A list of qualified analysts is 
available from the Governor's Energy Office. 

Technical analysis of capital investment measures should include, at a 
minimum > 

\ • A complete inventory of energy-using equipment; 

• The energy buclget for the building; 

• The«.current deviatiort from the energy budget; 

< • An estimate of fuel and cost savings that would result from imple- 
menting the suggested changes; and 

• An estimate of the capital investment required and the payback 
periods for replacement or retrofit of equipment and other capital 
investment options. 
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3. Assessment of Resources 

The district's energy conservation potential depends upoq the availability , 
of resources to effectively implement the specific energy conservation ^ 
measures that are identified by the Energy Audit and Technical Analysis. 
The Energy Management Committee should make a complete evaluation of 
the district's resources that can be used to develop and implement the energy 
management plan. The committee, should identify all available sources of • 
funds, in-house expertise and manpower, and outside sources of assistance. 
Based on their findings, the Energy Management Committee should make 
recommendations to the Superintendent and school board on funding , 
requirements. The district's budget should reflect tjiese recommendations. 



a. Di$trict Resources 

When evaluating the resources available to the district, the Energy MaAage- 
ment Committee should consider both financial ^d manpower resources. 
The resources the district is able to commit to the energy managements 
program will influence its ability to reduce energy consumption and control ' 
costs. With proper planning, the need for financial resources can be, minimized, 
and in-house expertise and manpower can be utilized to produce significant 
savings. ^ / -f' 

It may he necessary to redirect school budget funds previously dedicated 
to other projects to implement the plan. However, the Energy Management 
Committee should attempt to identify other sources that can be used before 
resorting to re-allocation. The financial assessment should review the current 
amount budgeted for energy managemetxt.and conservation activities and 
the amounts budgeted for utility expenses. By analyzing the projected 
exp^enditUres for energy conservation activities and utilities, the Energy 
Management Commiltee can establish a recommended budget ior energy 
management efforts. , 

In-housc expertise and manpower are significant resources available within 
the school district. The school district possesses an often-overlooked wealth 
of talent and expertise* that can be Used to. solve ener^'^problems. For 
example, industrial art^ and vocational teachers can design class projects to 
implement some of the no-cost/lo,w-cost no^sures, 



The Energy Management Committee should consider innovative approaches 
to o})tain the assistance of in-house manpower. Incentive programs can be 
very effective in promoting the involvement of district personnel in energy 
conservation efforts. One type of incentive program to encourage ttacher 
participation isjo provide in-service credit toward certification renewal foj: 
certain activities relating both tp the energy program and to their subject 
field. Another type of incentive mechanism is to offer a rebate .of monies 
saved at each school factility to t|(l^t individual school for use in its discretion- 
ary budget. Both of these motivational techniques are discussed in detail 
later in this chapter. 

b. Outside Sources of Assistance 

. •■ ... ■ ^ 

In addition to resources available within the district, the Energy Management 
Committee must identify outside sources of assistance. Assistance is available 
from community programs, utility companies, and state and' federal pro- 
grams. 

Utility companies often have information, educational materials, and techni- 
cal expertise that can be useful in promoting and implementin^he energy 
, management program. Most utilities have representatives who can provide 
infonnation on the utility's policies and procedures and assist the Energy 
Management Co mini t tee by. identifying efficient energy management 
methods. The local utility should be contacted to determine what specific 
assistance? they can provide. A list of utility coptacts is provided in Appendix' 

Information and assistance are available from several agencies at the state ^ 
and federal levels. On the state level, the^Governor's Energy Office provides 
' assistance for energy management planning and energy education curriculum 
developnient. This office maintains current information on all aspects of 
school energy management and has full-time staff available to assist school 
districts with energy conservation and energy education efforts. For addi- 
tional information about the services available, see Chapter V or contact: 

The Governor's Energy Office 
p - SiOl Bryant Building 

Tallahasssee, Florida 32301 
(904)488-2475 



The Florida Department of Education, Of ficr&rEn>ironmental Education, 
provides assistance to* jchool districts in the area3 of energy cdiication 
and energy management planning. For more information on the Services / 
available throu^ this office, see Ch^ter V or contact: 

_ tf ' ' ' ■ 

^ • • Office of Environmental Education • 

Department of Education ^ " ! \ 

. • ^ " Knott Building , ' " , 

^ Tallahassee, Florida 32301 

(90,4)488-6547 ^ , • ' - 

The U.S. Department of Education, Energy and Education Actibn Center, 
adnaiinisters a program that provides technical assistance and information, 
assists in the development of > curriculum- materials, supports in-service 
''^ training, and identifies career and vocational education programs. This 
program engages a network of technical experts frpm various federal agencies, 
. universities, and private consultants. For more information contact: 

Energy and Education Action Center 
- Depaftment of Education • - 

R^m 1651, Donohoe Building 
^—400 6th Street, S.W. 
Washmgton,D,C. 20202 
(202)472-7777 
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c. Sources of Funding 

Sources of funds for Energy Audits and technical Analyses must be care- 
fully analyzed. . " , . , . 

Two directions can be taken in addressmg the fundmg issup. The school 
district either can utilize its own funds and resources- or can seek funding 
assistance from the National Energy Conservation Rolicy Act (NECPA). 
NECPA is the only eltablished grant program available for schools-to proceed 
with nxore detailed analysis: This program provides 50/50 matching funds for 
concljiqting encr^ audits, detailed techrtical>enpnecri;ig studies, and the 
installation*of energy conservation measures. . 
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, Participation in the NECPA program offers thj^bcjicfits q| direct funding 

* to proceed with ctrici^gy .apMysis ^d conservation measures. The .program , 
. parameters* should bc^icvicwcd iii detail and compafed vith the bcne/its 

• of 'using district furidsr and. manpowfer. Specific, internal^ district factors* 
x^^sufh as^yailabiliiy.^f irt-houscpcpertisc'and,thef, structure of the district's 

. budget, will haVe a, bdarijjg on the decision to apply fqr a NEGPA grant. In 
gcncralj the prospects for^'thc district to receive funds to implement energy. 

^ conservation measures and the continued availability of fund^ from this "I 
progrfin, wiU determine the advisabiUty of partic^ 
fiiroiidures, for Eii^^gy Audits and Technical Analysis. The Governor's 
S.txd!gy Office eiYCqurages' dl school districts to. consider participation in thi$ 
program. .'r* ' / . • /. ^ , . * 

/ • ' ^ . V • V' ^ *^ ' , - • * 

. The l^PCA. pr<igrW, commonly called the Institutional Building Grant 
Program (lBGP),1s4iviclcdMnto two main' phases:' ; 

^ ' ' . ' ' . ' ' • ' " ' ' ' 

Ph^ IrPri:ljminar)j Energy Aiidir(PEA) ajfid Enei^gy AuditJEA), , ' 

The. Preliminary. Eriergy -Audit is a dat^^collecting ac^tivity used to ^ 
determine the '^Vcrali^trgy' profile for the. building^; the audit can be 
c<^iidUcted^by^ ih^housi? staff. The Building P,rofilc Form'{Ap'pendix A)^ 
.\ clbs^ily parallel the data contained in the NfiPCA ftreliminary Energy 
' ' Aiidit ariH provides all pertinent "mformatioij for^ompletion of 'the 
* I^EJ^pA fornii.* ^ . . ' ^ * 

' • ' The injEirgy, Audit is^ a more dttajilcd examination gf th^ bujiding ; • 
,and t}ic\energy.usirig .systems. Ehc Auditi acceptable imdcr the' ' 
. iBGP^itiiist lbe conducted by a states^ertificd Efiergy Auditor. Matching 

funds, up *to $450 per building,. are av^able to' pay foir Energy Audits. » 

Ajfist.of certified Energy Auditors'is availaBlc from the Governor V . 

Energy Office- r • ' , • - ^ , ^ , ' ' 

Pb^e Ilr-Technlcal Assilrtance ?ro^am (TAP) and Enerjgy GOnscrr ^ ' , 
. vation Mea*sute$ (EC^s) ' * ^! ' \ • ^' 

The Tcchttipal. Assistance Prograni it a dctaiftd iengi;:ieerlhg analysis of 



the 
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5*building and its cneVgyuse. THis analysis re^^iilts in ^ detailed 
_^ort estiijiTating the^post of app^licable buildi^ag ir^ 
installation .of new ^uipmj^nt reCAminie.ndeA in the Energy : Audit: The; " 
TA^ mtlstbc performed by a licctt^icd engineer W architect who ha$ , 
Been (Certified by the state* A list bf: ^^ertificd engineers ^d arclfitects . 
is available from the Governor's jEficrgy Office. All applications ^ * 
for matching TA? fiinds will be rank|ad«!^ccbrdii[ig to the. state plan^/ 
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.Funds will be awarded according to the state's ranking procedures 
until federal funds are exhausted. 



The Energy Conservation Measures (ECM) phase* includes the design, 
purchase, and installation of materials and equipment that will reduce 
energy consumption or substitute ah alternative energy source. Appli- 
cations for ECMs will be ranked according to the state plan, and funds 
. will be awarded in the same manner as TAP funds. ^ ' 

The Technical Assistance Program (TAP) and Energy Cpnservatio'n Measures 
(ECM) are subject to funding cycles established by the federal government. 
While the future of this program is not known as af this writing, it is expected 
that additional funding cycles will be scheduled. Sthool districts are advised 
to keep informed regarding th^lfates and amounts of funding avaflable in ' 
future funding cycles. * * ^ 

In contrast to TAPs and ECi^ls, Energy Audits ar^ furided^independcntly of 
the funding cycles. This me4ns the EA funds are available on an as-submitted 
basis, as long as funds are Jivailable. School districts should utilize the avail- 
able EA funds an^ keep abreast of changes m the funding requirement for 
possible inclusion of local ^vemment facilities for TAP and ECM monies. 



0 piatch with local (non- 
^oney (up to 90%- 



EA, TAJ? and ECM grant awards are based on a 
federal) .funds. In h^dshfp cases, additional fc 

of the cgst) can be awarded. Th^hardship must be" documented aCnd evalu- 
ated to determine the ahiount of hardship fui^ds for which a facility is 
eligible. 




Application for palticipatibit in the NECPA progrartj caSi be made through 
the Governor's Energy •Office/ Grant ^tpplicatibns arc received, evaluated" 
and awarded in accor^anct with the state priigr^. TAPs and ECMs are 
subject to approval by the federal Department of Encrgy.^Additibnal infor* 
mation can be obtained from: ^ • ^. 

, The Governor's Energy Office / * ^ 

301 Bryani Building • * ' ' 

Taljaha^sek Florida 32301 " ' ' ^ 
, (904j488|5764 ^ ; . • 

Other grant sources should be explored by contacting the appropriate 
state and federal' agencici. One source of additionalgrant? for schctol energy 
conservation is throu^^h lthe Statt pepartment of Kliication, Office of^ 
Environmental Educatiofn. This office provides finding to school districts, 
schools, and individual Apachers for the development oi energ^^ education 
and conservation progrMnsr^^ini-^a^ are available ,ta school districts apd 
to hlSividual schools and teachers. More information on* this program, ' 
including application^rocedures, is available from: ^ * • . ^ , ' 

' / Office of Environmental Education ' ' . * 

D^artment of Education - * " " 

-iCnott Building 
/Tallahassee,: Florida 32301 

~ {904)488-6547" * " ' ^ * ' . . 

' . ^' ' ^ 

4. A Blueprint for Action . ' ' 

Once the potential for energy conservatiofrljis been determined, thcjnethpdi 
for detailed ehcrgy^.analysis have bSen'studied, &d the availability of re* 
sources' has been j^scssed, the energy management plan catt be developed. 
.The cner^'nranagement'plart.wffl provide * • 

management efforts in the schools wnd in district dflffi^ps. This blu(qpnnt will 
include: ^ ^ » ' . • . ^ . ' \ * *'-. 



• , A reaffirmation of Gommitmeht .to energy consdivation ;and the 
* district's gd^ Ito ri^duce energy cojtimmpti^^^ * * \ ./ . 

*• ^,.,sjfatc*n(cnt of -support for efforts to implerncrU*thc item? in t^ic- 
, In^mediate Action Checklists and to expand either ongaihg energy 
' management. efforts ui th^.schobh; ' ' ' *\ 



• Policy directives and guidelines to insure energy-efficient operating 
procedures in transportation, procurement and facility utilization; 

\ A prioritization and scheduling of facilitieyfor detailed energy analysis 
,(EA andTA); and , ' . 

• A reporting and monitoring mechanism. 

Together, Uiese items will constitute the district's plan for meeting the 
energy goal- and reducing energy costs. The district's energy conservation 
•goal provides the needed foundation for plan implementation. The level of 
coipmitmcnt given to the plan is directly related to the prospects for sayings. 
The original mission* statement, with<he established goal, should be included 
in the plan to reaffirm this commitment^ 

The operating procedures in the areas of transpoptation, procurement, 
and facility utilization must be carefully reviewed and the suggestions 
included in Chapter III should be considered. The development of policy 
directives and guidelines to addre^perating procedures fnust be included 
in the plan. Given the nature of issues to be adcfcrcssed, the District Superin- 
tendent, school principals, and 1$p administrators should be involved in the 
analysis of all operating pfecedures. The district may elect to assign the 
responsibility for reviewing current procedures and for|^developing recom- 
mendations for specific policy directives and guidelines to the Energy 
Management Committee. Whatever method is employed to review operatmg • 
procedures, the analysis must be thorough ^d the resulting policy (Jirectives 

and guidelines must be explicit. . ^ 

i 

The plan cannot wait for the detailed energy analy^s (EAs and TAs) to be 
completed. Instead, the energy management plan should establish priorities 
and a schedule for detailed energy analyses of facilities based on an evaluation 
of present consumption patterns and availabl^'Tcsdurces. The schedule for 
completion of Energy Audits wil^help determme the implem'i^ntation 
process. Through continuous monitoring and evaluation, the process of 
undertaking EAs and TAs will be reassessed. 
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The plan must provide a reporting meclianism to facilitate evaluation. 
The Reporting mechanism mu^t provide fdt both tlie upward and the down- 
ward flow of information. The district office usually receives all utility 
bills and controls budgeting for energy use, without much involvement by 
the schools themselves. Therefore, the plan must provide some mechanism 
to insure that the principals and the Energy Management Teams receive 
information on the facility's energy budget and monthly consumption. 
This information will provide immediate feedback to the schools concern- 
ing the effectiveness of their energy management efforts. # 

The energy management plan must also provide a reporting mechanism to 
insure that the Energy Management Coordinator receives sufficient informa-*^ 
tion about each individual school to evaluate the effectiveness of the plan. 
The reporting system adopted by the district in its energy management plan 
should provide a direct flow of information from the Energy Management 
Coordinator to the Energy Management Teams and then back. This structure 
will allow the Energy Management Coordinator to collect, review, and ' 
prepare aU the necessary forms at the district level and then distribute the 
appropriate data back to each school facility.. The Energy Management 
Teams can then review and verify the data'covering their facilities and use 
the information to increase the effectiveness of their programs. The reporting 
mechanism established in the plan should be made mandatory by the Super- ^ 
intendent and SchooLBoard. . - 

The exact reporting procedures and forms can vary, but should include at 
a minimum: • , ' f 

• A detailed accounting of the energy consumed at ajfacility b^ fuel 
' type, on a monthly basis; 

• A comparison of monthlyrenergy consumption at each facilit^f^ with ' ' 
the pfevious /ear's consumpTtion for that month (from BuildingProfile_ 
Form); ^ •* 

' ' * \ ' * 

• A calculation of energy savings at each facility, as compared to the 
previous year's consumption for that month, in total BTUs, dollars and x 
percent decrease (from Building Profile Form); 

• A graphic depiction V the energy consumed at each facility for the 
months 6f the current ycaTm total BTUs and dollars; and 



A monthly, narrative status report on current energy conservation 
efforts at each facility. <f 



The scjj4qls should receive the rcportj on their facilities and a copy of 
the di^ict report. Accurate reporting is essential if the plan is to be success- 
ful. With accurate data and information, the plan can be fine-tuned to 
produce even greater savings. 

B. i^DOPTING THE ENERGY MANAGEMENT PLAN 

Once the energy mzgiagement plan has been developed, it must be adopted by 
the school board ahd'j5uperintendcnt. The adoption process should provide 
for input and possible modification to the plan prior to formed adoption. 
The degree of additional input at this point can vary, but should include 
comtnents from the Superintendent and school board along with final irifnit 
from the Energy Management Committee, the Energy Management Teams 
and the public. The procedure for obtaining and refining those comments 
should be coordinated by thelEnergy Management Committee at the district ^ 
Icvd-and the Energy Management Teams at the school level. The possibility 
of holding a special meeting of the school board to solicit comments may 
be considered. ^ • 



The energy management=^lan, after, it is refined, will then be presented 
to the school board for final review and approval. Once adapted by the 
^chdol board, the plan willguide the district's energy Conservation effoijrts. A 
good plan will provide the following: 

• Acknowledgement and endorsement of. all energy conservation activi- 
ties currently underway in the district; 




• Formal adoption of all policies and procedures intended to reduce 
energy consumption and promote energy efficiency in the school 

^ district's operating procedures; . 

• Prioritization and scheduling of facilities for further ep^rgy analysis 
^ ~ (Energy Audits and Technical Analysis); and 

• Establishment of reporting requirements and a monitoring netwofk to 
provide Tor periodic revision and updating of the plan. 

C. TAKING ACTION 

While the adopted energy management plan represents a significant effort, 
the district's energy cost will no't .be reduced if the plan is oot actively 
implemented. Implementation will require the involvement of all segments 
of the school distript, led by a reaffirmation of commitment by the school 
board and top adminis^tors. The plan and its provisions must be promoted 
to ensure that all segments of the district are familiar with the plan, why it 
will be implemented and what their responsibilities are. The policies and 
guidelines for increasing the energy efficiency of the district's operating 
procedures should be communicated throughout the district by the. Energy 
Management Committee and the Energy Management Teams. 

» 

Combined with previous efforts, and the implementation of the items on 
the Immediate Action Checklists, the adoption of policies and guidelines 
relating to transportation, procurement, and facility utilization will establish 
the form^ energy management effort at each school. Low-cost/no-cost recom- 
mendations resulting from Energy Audits must be incorporated into each 
.school's program as the audits are completed. The capital expenditure 
measures that the district decides to implement after a Technipal Analysis 
v/ill represent a further re&nement of already well-established district and 
"schopl energy management programs. The school board ^nd Superintendent, 
with the assistance of the Energy Management Coordinator, must assume a 
leading role in promoting the district's plan and'its^plcmentation tjirough- 
out the disJrict. ' 




1 . Promoting the Plan 

The effort to change attitudes ^d habits will require an effective public 
relations program. The disU;ict's public relations program should seek to 
' direct many different interests toward a common goal of energy efficiency 
by producing energy awattness in each individual and group. If the public 
relations effort is lacking, both the school system personnel and the public 
will focus on the perceived inconveniences, rather than the benefits that 
result from effective energy management. 

The goal of the crifcrgy management program and the effect that attaining 

• this goal will have on the school district's budget must be clear to everyone 
involved. The responsibilities of each constituent group must be shown as 

/part of the overall effort. Initiatmg a training program can facilitate this 
understanding. / 

Training can play an important role in producing acceptance of the plap 
^^d 'determining the effectiveness with which it 'is implemented. Training 
is a form of motivation that produces ii;ivolvemcnt to achieve tlie desired 
goal and, at the same time, produces an interest in the effort. Providing 
in-service credits is an excellent method gf creating involvement and partici- 
pation in the training programs. . / * , * 

* ' ' *■ . * ^ • 

The School Flag Awards Program provides another resource for promoting 
the school district's program. Under this program, administered by the 
Governor's Energy Office as part of thg "Save It, Florida" campaign, school 
districts with established energy management programs and energy consump- 
tion reporting mei:hanisms arc eligible to receive two "Save It" flags for their 
district. The first flag is flown at the district office buildup and the second 
flag is periodically rotated among schools in the district based on the effec- 
tiveness of their energy management efforts as determined by the district. 
Flying the flags symbolizes the energy management efforts to people in^the 
school system and the public. Participation in the.Schbol Flag Awards Program 

• signifies that the sch^ool district is actmg Responsibly to reduce energy 
consumption. - , 
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.Another excellent method for promoting the'plan is to establish a rebate 
mechanism that returns a percentage of the energy do^ars saved to the 
school. Under this system, the principal of the school receives a portion of 
the savings resulting from his school's conservation efforts in tl\e form of a 
rebate for use in the school's discretionary budget. This money cian then be » 
used to purchase extra hooks, provide for additional teacher's aides, or for 
other school-related needs. The criteri?i and procedures for using a mecha- 
nism such as this" should be developed by .the Energy Management Committee 
and approved by the school board and Superintendent. Once approved, the 
Ener^ Management Coordinator can administer th^.cbate in accordance 
with the energy use data collection activities. This method of creating 
involvement^ participation and enthusiasm in a school district plan has met 
with tremendous success in several school districts and should be considered- 
when evaluating rcioOrces and motivational techniques. 

If the district elects to incorporate an incentive rebate mechanism to reward 
schools for energy-having efforts, an.accurate reporting system is needed. The 
rebate program should be established as part of the reporting system. It 
should be based on a percentage bf energy dollars saved as determined by 
school board policy. 

2.' Modifying Opcratirijj Procedures " 

Operating procedures should be modified in accordance with the recommen- 
dations of the plan. The Energy Management Committee should take the 
responsibility for clarifying and expanding the policies and guidelines of the 
plan. Each/drea should be addressed independently, and workshops held for 
the appropriate personnel. Based on t^c results of these workshops, the 
coipmittcd^should develop an expanded set of implementation guidelines 
for presentation to the Superintendent, who is ultimately charged with 
implementation of the plan.. Once adopted, these guidelines should be 
used to redirect' the activities of all operational personnel and to reorient 
facility utilization procedures throughout the distrfct. The Energy Manage- 
ment Committee and Team^must work directW with the key operational , 
personnel t9 insure effective implementation, j 



3. Refining School Energy Management Efforts 

The energy management efforts coordinated by the Energy Management 
Teams at the individual schools are'to be refined .and expanded to address 
the plan's policies and guidelineTTor district operating procedures. Although 
essentially a central district ^activity , the new policies and guidelines for 
transportation and pfocupment will require input from the schools to be 
effectively implemented. 

While, the Energy Managen)cnt Committee's ihiplementation guidelines will 
provide general "direction, the Energy Management Teams and the occupants 
of the individual schools must develop and adopt specific procedures to 
address their particular cirtrumstances. Other than som^ of the major capital 
exp.enditure mea^iires, enefgy-efficient facility utilfawion procedures can 
have the most significant impact on the reduction of energy costs. As noted 
previously, hours of operation and the use of space during these "hours have a 
significant impact on energy consumption. 

The school e.nergy management efforts* represent the implementation of 
district-wide policjes and guidelines within the context of the particular 
circumstances at eacTi facility .The district- wide goal adopted by the school 
board must direct each school's energy liianagement efforts. The policies and 
guidelines refined, by the district's E/lergy Management Coqjmitt^c will * 
f)rovide direction to the schools for meeting the district goal; . 

/ 

•4. Implementing Selected Energy Audits/Technical Analyses 

After the 'facilities to be audited have been selected. Energy Audit teams 
must be $electeci. Evcfy member of the Energy Audit Team should be- 
familiar with the auditing process and possess the necessary skills to effcc- , 
' tivcly complete the audit. 

Each team should include two to five members. Potential team members ' 
.-irfcludc: an engineer or energy auditor, the EnergyMtaagement Coordinator^* 
/Representatives of the facility's Energy ManagementTcam, and the Building 
Superintendent. Every team member should be familiar with the Building 
Profile Data, the Energy Audit Form, and the contents o/ Chapter UK 
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Thfi completed Energy Audit for a facility will provide a set of recommended , 
low-cost/no>cost measures for implementation and an identification of 
capital expenditure measures for further review. The audit team should 
'report the recommended low-cost/no-cost measures to the principal for 
immediate incorporation into the school's energy management program. Tht 
capital expenditure measures identified by tHe Energy Audit should be 
reviewed by the Energy Management Coordinator and presented to the 
Superintendent. After the Energy Audits have been completed, the Superin- 
tendent and Energy Management Committee must determine whether to 
conduct a Technical Analysis for identified capital expenditure measures or to 
perform additional-Energy Audits. The district might choose to audit the ^ 
highest priority facilities before undertaking Technical Analyses or imple- 
menting capital expenditure measures. The availability of resources will be a 
determining factor. 

Implementation of the low-cost/no-cost measures identified by the Energy 
Audits will enhance school energy management efforts and assist the district 
in reaching ira*^oal. The Energy Audits, Technical Analyses, and capital 
expenditure measures should be implemented according to the priority 
schedule established in the pl^. Through continuous monitoring of the 
district and school level energy management efforts, the Energy Management 
Committee can determine the effectiveness of jongoing actions and suggest 
possible changes to the energy management plan. • 

D. MONITORING AND EVALUATION ^ t 

■ • \ ' ' 

The energy management plan implemented by the school district and the 
individual schools was designed to reduce^energy consumption in accordance 
with the goal set by the Energy Management Committee. The effectiveness 
of the measures in addressing the desired reduction of energy oonsumption 
must be evaluated/ A. process of continuous monitoring of energy C9nsump- 
tion during the program is required to evaluate the suiccess of the plan and 
to identify changes that might be required to reach the goal. 

The monitoring- antl evaluation procedures "^ust be designed to provide 
timely data to the Energy Management Coordinator. The Coordinator should 
report this data to the Energy Management Committee antJ major decision- * 
makers concenling the effectiveness of the energy management plan and 
its implefnentation. Each Energy Management T^m or principal sHould 



appoint an individual to monitor the specific activities and measures imple- 
mented at their facility. The data provided by the plan's reporting mecha- 
nism will allow individual schools to evaluate their efforts and, after being 
consolidated with data from other facilities, will provide necessary informa- 
tion for the central district to evaluate the district-wide program's effective- 
ness in meeting the goal. 4 

The data collection process is essential to the continued operation of the 
. program. Every district should establish mandatory reporting require- 
ments for each school. The data collected should be accurate and complete. 
All data should be analyzed by the Energy Management Coordinator in 
order 16 evaluate the progress made at each .^cility and in the district 
as a whole. The Coordinator's analysis shpuld be reported to the Superin- 
tendent and the school principals on a regulat basis. The coordinator's 
reports should include a comparison of energy consumption for the reporting ' 
period to the EUI for the same period in th« previous year. With this infor- 
mation, the effectiveness of the conservation effort at each school, and in 
the district as a whole, can be evaluated. 

The monitoring and evaluation process must be continuous. While th^jiew 
. operating procedures and scheduled Energy Audits are underway^, the 
monitoring and evaluation will provide a determination of whether the 
goal is beiiig met and if changes are warranted. From this determination, 
the district's plan can be periodically updated, allowing the full potential 
for energy conservation to be realized. * 
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CHAPTER V 



ENERGY EDUCATION 

Preparing students to meet thd challenge'of clj^ging energy realities requires 
the concerted efforts of every educator. Our society's energy consumption 
habits were developed when tfuel was inexpensive and sVemiigly plcntifu\. 
The new energy realities of nigher costs ^d .dwindling reserves dictate a . 
change in our old' habits. ThiAchange will require that our youth be prepared 
to respond to the new energy realities. Energy education must be a niajor 
concern of every educator. ' c 

The magnitude of the energy problems confronting society tends to generate 
a feeling of helplessness in most people. The problems seem to be so large . 
and complex as to be beyond control. A common response is to look to 
government, business, and science to produce a technological solution. 
While the efforts of these institutions are necessary,- it is cqudly important 
that individual citizens be aware of the measurcs^^^^ implemtint tg^deal 
with the day-to-day effects of th6 energy sityatl^. If citizens are 16 take 
effective action, they must recognize the limitations of institutions and take 
individual responsibility to prepare themselves ^or changes in energy supplies' 
and prices, and the resulting changes in life-style. Students must be prepared 
to actively and responsibly address their energy future. 

• To'day's students will be called upon to find solutioiiTtcTthe ehcfg>rproblem. 
They must be provided the educational background Heeded to meet Uiis cha^^ 
lenge. The complexity of energy issues requires that energy education be in- 
' corporated into every discipline. The past cannot be changed, but the present 
and future can. 

A. COMPpNENTS OF AN ENERGY EDUCATION PROGRAM 

^^n ongoing energy educatioti program tvill greatly assist the district and the 
ii^vidual schools in their energy manajgement*efforts. Similarjy, the district- 
wiac energy management program and; the specific efforts at the school will 
provide ^ forum to expand energy education-by demonstration.^ , 

The^^purpose of pnergy -education is tO iJielp people to understand basic ^ 
energy concepts an^ give them ihe-ability to mate informeci decisions 
regarding energy utilization. The following five objectives are components 
of an energy education program that would meet this general goal: 




1. To* enable people to understand the nature and importance of 
energy. ^ 

• Energy forms (heat, light, and motion) and states (potential and 
kinetic); 

• Energy sources (depletable and renewable); 

• Energy uses; and 

« • Enetgy flows (extraction, distribution, use, and dispersal). 

2. ^ To provide information about changing supply and demand factors 

for various energy sources. 

• Historical trends; ^^^^^ 

• Present conditions; 

• Future possibilities; and^ 

• • Mathematical implications of growth. 

3. To prepare people to consider the individual and societal implications 
of different energy sources at the local, regional, National ancf interna- 
tional levels. 

• Economic implications: 

2* 

♦ Supply, demand, and price of energy and other related goods 
and services. 

♦ Employment ramifications. ' 

• Political*implications: 

♦ Domestic. 

♦ International. 

♦ National security. 
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. Social/lifcstylc implications for various sectors of society. 
« 

• Enviroomental/ecological impacts. 

• Scientific and technological considerations, including production 
system options* (centralized and decentrzilized, renewable and 

* ^ non-renewable). 

4. To prdvide information about conservation. 

• Rationale for conservation. 

• Conservation techniques. 

5. To prepare people to make personal and societal decisions related to 
A energy supply dismp'tion. 

• Career. J * - ' , • 

• Consumer. 

• Environmental' 

Poli^icpJ. # 

A comprehensive energy education program contains numerous interrelated 
components Aat can be mtroduced as basic concepts and carried to increasing 
levels of complexity. While energy concepts can be taught m sfpecialized 
courses, it is not necessary to isolate energy education as a se'parktc discipline. 
Instead, it can be integrated into a wide range of existmg subjects at all grade 
levels. The important consideration is that students develop competencies 
' associated with the above list of objectives, regardless o'f mstructioiial 
organization. , * , * 

B. HOW TO DEVELOP AN ENERGY EDUCATION PROGRAM 

^he first step toward establishmg an effective energy education program 
is an assessment of current efforts. This assessment should provide a , 
clear underitanding of the current status of the school's energy education 
program and should reveal the nature of the actiorts that must be under- 
taken to address the five objectives of an effective energy education progtam. 
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Such an assessment ,will require a car^^ful review of established curriculurti 
and an analysis of the efforts of individual teachers. 

c i • 

With a clear understanding of the status of energy education, efforts xo 
inhi ate a c omprghensive prograni i^an begin. While the nature of actions 
"fo be undertaken to provide an effective program will vary from school to 
school, the fallowing list provides guicfance on specific actions that should be 
incorporated: . * * * ^ 

1. Develop a good teacher in-service program in energy education. 

2. Establish a faculty committee to incorporate energy into the curricu-' 
lum. 

3. ^ Develop a source book or list of Iqycal organizations or institutions* 

providing free technical assistance. 

4. Develop a source book or list of available instructional materials^d 
sources of funding for energy education activities. 

5. Develop a system or committee to assist in pbtaining funds for 
energy education activities. 

6. Provide samples of available instructj[pnal materials in a central loca- 
tion. 

7. Develop a mechanism for communicating energy education efforts 
to faculty, students and their families. 

8. Establish a program to educate faculty and students as to the energy 
' systems used irwyour school. 

9. Consider energy conservation in the delivery of instructional programs 
and extracurricular activities.* ^ 

10. Establish specific exercises for students, such as: 

, . Conducting an energy survey of a school building; 
• Staging an Energy Fair for the school and community; 




Conductihg a. poster contest;- ^ 
Staging a schoiol-widc Energy Week; 

Constructing solar projects, such as cookers, greenhouses, and 
other devices; ^ 

Forming a Student Energy Speaker's Bnreau/Debate Club; 

Conducting field trips to energy production/distribution plants; 

Conducting Student Home Energy Audits; 

Having students contribute energy articles to school/community 
nev/spapers; 

Having students design plays, puppet shows, role playing and 
media prc5cntations; 

Having students investigate local energy issues/concerns; 

Haying students research historical patterns of energy use; 

Using rpath and art classes to dt^sign and construct graphical repre- 
sentations of the school's energy consumption patterns; . 

Analyzing the pnergy^nsumption of various stcpVjh food pro- 
cessing and prcps^tionl ' 

Analyzing gasoline consumption in* school and/Iiome transporta- 
tion patterns; and 

Having students design energy-cfficicnt^schools/homcs, utilizing 
alternative sources of energy. 

These activities can be the ba^is for dcv^opmcnt of an energy education 
program. Since each school has its own particular set of circumstances 
and in-house expertise, the programs at each school should be expanded 
to address existing circumstances and to capitalize on available^otpcrtise. 



C. SOURCES OF ASSISTANCE -* <! 

In developing their cftergy education programs, school disviets should 
review the efforts of other districts. Many school districts in the state have 
already established effective programs that can provide guidance and direct 
assistance. Reviewing the efforts of other districts at the outset of developing 
an energy education program can facilitate program development and 
increase the dissemination of creative approaches. 

An Energy Ma^ageitieijt Coordinator and an Energy Education Curriculum 
Coordinator have been appointed in each school district, establishing a net- 
work of energy contacts throughout the state. Ongoing communication 
between these individuals has been established and promoted through the 
efforts of the Governor's Energy Office and the Florida Department of 
Education. The office of Environmental Education has a field staff that 
maintaips continuous communication with these contacts. The expertise of 
the energy education coordinators should be utilized in the development 
of the district's energy education program. ^ ' 

Over the .past few years, the Governor's Energy Office and the Department 
of Education, Office of Envir6nmcntal Education, have wojrked closely 
with the representatives from the school districts and other individuals 
and groups to develop instructional materials, a series of curriculum guides 
, kn4 the Florida Master Plan and Action Guide for Energy Educat^n, These 
materials have been developed and distribtited'at workshqjs conducted 
throughout the state. They are available free to school districts from: 

Office of Environmental Education 

Department of Education ^ , 

Knott Buil^ling 

Tallahassee; Florida 32301 

(904)488^6547 ' • _ ^ 

Governor's Energy Office 
301 Bryant Building 
Tallahassee, Florida 32301 
(904)488-6143 

A series of teachers' gaidcs entitled Energy and My Environment for teachers 
in Kindergarten through Grade 12 are amortgj the instru^onal materials 
developed for use in Florida's schools. These guides designed to increase 
energy awareness and teach specific skills in relation to energy conservation. 




The seven concepts covered at each grade level include: 
1. Energy is the ability to do^work^ 

^. Energy comes in many forms; * • 

3. Ener^ can be changed from one form to another; 

4. The sun is the earth's chief source of radiant energy; 

5. People use energy to satisfy their needs; 

6. Energy supplies are limited; and 

7. Living things are iriterdepcndent mih one another and their environ- 
<nent. 

There are three lesson oudines covering each of these topics, for each grade 
level covered in the curriculum guide. These lesson outlines are excellent , 
starting point for exploring the subject matter* The teacher may, after using 
these lessons, develop more lessons and activities, using the outlines as a 
guide. I 

Supplemental energy education materials have been developed ^r use in 
conjunction with the Energy and My Environment teaching guides. An 
abstracts booklet available from the Office of Environmental Education 
and the Governor's Energy Office lists and describes many of these materials. 

Additional energy education curriculum mgitcrials can be obtained from: 



U.S. Pcpartm<?nt.of Energy 
TechnicaMnformation Center 
P. O, Box 62 

Oak Ridge, Tennessee 37830 

Florida 5olar Energy Center 

300 State Road 401 

Cape Canaveral, Florida 32920 
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National Science Teacher's Association 
1742 Connecticut Avenue, N.W.^ 
Washington, D.d 20009 

Division of Vocajional Education of the Florida Department of Educa- 
tion is developing new energ^^ducation materials for use in established 
courses. New carjers and jobs in chergy dictate that the vocational-techni- 
cal schools bdgin training programs to fill tl^dTieed for personneKoJill 
those positions. 

D. COORDINATING ENERGY EDUCATION AND ENERGY 
MANAGEMENT ' ^ 

The district's energy -education and energy management efforts should be 
coordinated. The energy education program provides the awareness and • 
understanding of energy issues essential for effective Implementation of 
an energy management program. Conversely, the ener^ management program 
conducted by the school district provides a specific resource to demon- 
strate energy issues. WhiJe the energy, management prbgram outlined in 
this handbook includes the direct involvement of teachers and students, 
the energy education program must provide the training necessary for their 
acceptance and successful implementationr^he super intendment and principals 
must ensure that these two efforts are complementary.* When energy manage- 
ment and energy education are well integrated, schools save dollars and 
students learn that saving energy makes sense. ^ 
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CHAPTER VI 



EMERGENCY CONTINGENCY PLANNJNG 

Florida is particularly^ vulnerable to eneigy emergencies because most of 
the state's energy needs come from sources outside the state. If energy 
supplies were interrupted or cut back Substantially, the ''normal" services 
schools provide may need to be curtailed. This curtailment of services 
might be in response to the limited availability of fuel, accompanying higher 
fuel costs and the inevitable higher cost of other goods and services. 

In the event of an energy emergency, schools might also he expected to 
assist the community in coping with the emergency. Schools have tradition- 
ally beei^ important community resources in time of crisis, being used for 
emergency shelters or communication centers. * * / 

The best lime to ad'idreS^emergency planning is before the situation occurs, 
not auriAg the emergency. *he term "EmergencyX^anning" implies the 
projection of various scenarios and the development of contingency plans^to 
cope with probable ^conditions. By examining op ticais ahead of time, ^ 
I efficient and effective response ro the emergency can be d<?veloped. Iniple- 
menting anxffectivc planning process for addrcssmg potential problems is 
what contingency planning is ail about. In essence, the basis for the plan is: 
**If this type, of emcrgengj^curs, these actions will take place." 

The purpose of this chapter is to provide an understandii^ of the actions 
that must be taken to develop and implement a district plan and to outline 
some of the considerations that should be incorporated into the school 
emergency contingency plan. It is important to formally adopt a plan of 
action that incorporates \he specific actions to take-in a given emergency 
situation. In this way, the school system will be pteparcd to respond quickly 1 
and effectively to the emergency situation when it arises. Minimizing disrup- 
tion and maximizing available rcsotttccs''are key objectives and benefits of 
the emergency contingency planning process. 

A. DEVELOPING A PLAN . . ' 

As in the development of the district's ongoing energy management efforts, 
the request for development of an emergency contingency plan for the 
^school district must be initiated and supported by the school board. The 
method for developing and adopting the plan once the commitment is made 
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by the board can vary, but should always be based on efforts to address 
specific direction from the school board to provide"*a course of action 
that can be implemented readily if an emergency arises. The Energy Manage- 
ment Committee, in coordii^ation with the established Energy Management 
Teams, should be charged with development of the contingency plan. The 
school board and top administrators should provide continuous feedback 
in the plan's fonnulation and should act to approve the plan. The develop- 
ment 6f this4>lan should be a responsibility of the Energy Management 
Coordinator. 

Development of the emergency continge;icy plan should consist of a logical 
sequence of steps that build on one another. <^ 
<• ^ 

1. Identifying the Problem - , 

« 

Plan development begins with exploration aifd idetitification of options 
available to ddW with the varying typis of energy shortages; for planning 
purposes; multi-level or phased scenarios should b^p examined. For example, 
the first level could be a moderate energy emergency that would be a shortage 
in which energy supplies would be cut to a degree that would disrupt norn\al ^ 
operation, but not severely restrict the district's ability to continue most of 
its important activities. The second level would be*a serious energy eftier- 
gency, a situation %vhere a severe shortage or inteniiption of the energy 
supply would result in disruption-of normal activities. 

V, 

Planning forand monitoring the ener^ situation will allow the development 
of the most appropriate set of responses to an anticipaii^^et of emergency 
conditions. By asking questions such as, How would an enetgy emergency 
affect our scho9l system? and What ^ctions would we take toycope .with 
the emergency?, you will begin to establish the framewotKTon whicn to 
build an effective plan. 

2. Evaluating Current Qonditions 

In order to determine the most appropriate actions in an energy emergency, 
an assessment of those, current conditions that would be affected by a 
curtailment of energy supplies needs to be undertaken. This assessment 
should include an cvduatioB^ of:* 

• Fuel use pattern by end use, storage capacity, inventories, suppliers, 
and fuel type; 



Existing emergency plans, including city, county, state,_privatc^business 
and utilities as they relate to the school system, utilities and>public 
transportation; and ^ ^ * 

The school system's legal authority and responsibilities as they might 
relate Xp energy emergency situations. ^ 



Fuel storage capacity should be considered during the planning process iii\ . 
order to determine how \vell the district can cope with a serious .shortfall. 
If fuel reserves .are maintained at fairly high levels, it may be possible to 
cushion the fmpact 6f a fuel shortage. If the district's storage facilities arjc 
. not very large, adding more capacity should't^e considered. 

Alternate suppliers should be located, and thb necessary arrangements made 
^to purchase any additional quan'tities of fuel should the normal su{)pliers not 
be able to deliver all the fuel needed. 

3, Developing Appropriate Measures ^ 

Once the district has analyzed the potential implications of a fuel shortage • 
on its ability to maintain operations, the next step is to develop and seledt 
the specific measures to implement in an energy emergency. These measures 
should be developed according to the specific set of conditio;is existing in 
the school district. Each measure considered should be evaluated in terms of; 

The impact of each mcasuiur on the school system; 

• "Projected energy savings; • 



Monetary, student, and convenience costs; 
Public acceptance; ^i » 
Funding and budget considerations; and . 
Legal implicattons. 



.ONE WAY 




The measures considered sh(Aild address the policies and programs of the 
district's schools concerning the following activities/services: 

• On-site food preparation; '* * 
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Athletics and other extracurricular activities; 
Heating ai^d cooling; 
Transportation; , ^ 



Adult education and (jomttiunity prograips; 
Schedulesfaiid 



"Lighting. 



Appendix D contains agisting of recommended emergency measures devel- 
oped by a group of Flornf^ educa^rs and Energy managers. While this lis{ ' 
does not cover every possil^lc^^acuon, it does providfe a basis for determination 
of measures to'be incorporated in the district -plan. The "district sboCild also 
incorp(»ate other possible measures that address its p'Wticula* needs in tlfe 
event of a fuel shortage. * " 

4. Concept of C)p|^tion . 



If a plan is to work effectively in the eveftt of an actual^energy emergency, 
it must provide for the actiohs jnecessary to implement the measures in 
the S(^ool system organizational structure. This means consideration of 
the following questions: * " / 



Who.will do what? 



Who has authority to select and 'direct the implementation of 
measures?, and ' - « , • t 



• What is ihe qhain of command, both withiji thi^county as a whole and 
witj^in the school system? 

These questions need to be answered', and the actions* expected of each 
group need to be clearly ^outlined and accepted well before any ene/gy 
emergency occurs. . ' ' ^ 

Tht school district's ettergy emergency plan shotild be coordinated with 
the contingency plans of'other agencies and govewihi^ntal, units. Tbere 
may be demands placed on the school system by other contingency plai>s. 
For example, school buildings may be. needed for emergency shelters, and 
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school buses may be required to provide em.crgency transportation. In . 
'developing the plan, this requirement should considered and incorporated. 

^hen a county-wide plan is*being dev^elopedj the school officials should 
involve themselves to insure thdt the needs of the schctol are effectively 
met. 
« — 

Early in tKe pl&nning process, the personnel responsible for developing 
the emergency contingency plan for the school district should /evicw contin- 
gency plans developed by the state and federal <inergy agencies. These plans 
can serve as models and provide some of the information that the energy 
management team will oeed to assure that .the school's plan is consistent* 
with plans already in place. 

5. Consideration fojfSpecial Funding 

Thcrq arc presently no provisions fpr schools to receive special priorjity 
fuel allocations in the event of a cutback in gasoline, motor fuel, and heating 
oil. A shortfall or disruptionln supply will result iij^rastic price increases 
and an even greater shortfall in the ability of budgeted funds to. provide 
needed supplies t& maintain or deliver services. Thus, it is i^ccssary for 
school districts fo plan for and provide a means of purcl]asing essential fuel 
at drastically increased prices if an ertergy^crisis should occur. 

6. Consideration of Building Shutdown 

-As a last resort, schools may need to be closed down in the event of an 
extended or severe energy emergency. If complete shutdown of a build- 
ing becomes necessary, sbme precautions must betaken to avoid damage 
» to the building and equipment, The guidelines presented in Appeti^ix D 
wiH assist in insuring that theBupding and its subsystems have been safely and 
completely shut down. 

B. ADOPTING THE PLAN 



Once the plan is developed #y the committer, it should be presented to 
the school board for review and adoption. The school board should be 
informed bf all Aspects of the plan and tlie conclusions of all assessments 
made. Presentation of the plan should delineate financial, legal and imple- 
mentatio;! considerations, as well as how other existing contingency plans 
are incorporated and^ considered, 




After presentation, review, and possible revisions, the plan should be adopted* 
by.the school 6oard. The plan then becomes a formally adopted planning 
tool ready to be implemented in the event of an actual energy emergency. 



C. IMPLEMENTING THE PLAN 



The plan is in effect once it is adopted by the school board; hbwever, 
implementation does i\ot occur unless actual energy emergency conditions 
'develop. In the event of an energy emergency, the plan is implemented in 
accordance with the procedures established in the plan relative to the degree 
of the emergency. 

All administrators in the district should be made aware of their irespon- 
sibilities in the<cvent of an energy emergency. This candbe accomplished 
by developing and distributmg checklists that identify specific actions 
that should be undertaken if an emergency is declared* Individuals must 
be aware of wh^t they should do, so'they can act quickly, without con- 
fusion, to implement emergency procedures. This information should 
be developed ^ind distributed prio? to any actual energy emergency. 
Contingency planning must be mtegrated into the'energy management 
process. ^ ^ 

During an actual emergency ,^the lines of commutation should be kept 
open. T)ic first information released should indicate the degree of the * 
emergency and the appropriate actidns^The Energy Coordinator, iwith the 
approval of the board or superintendent and the assistance of tfie Energy 
Management Committee, should be placed in charge of initiating the emer- 0 
gency measures. establishmg a central authority to direct the scho*6l 
district's energy policy in an emergency, effective direction can be given to 
the effort at every level. The Energy Coordmator willjbe able to give direction 
to cich school facility manager (or other responsible member of the staff), 
who, with the assistance of the school's Energy Management Team, can 
direct the efforts of the rest of the staff. 

The energy emergency plan should be updated periodically to reflect changes 
that may have occurred in technology and the scho6l district's facilities and 
operations. This updating will also ensure that new decision-makers are 
aware of, imd in agreement with, its provisions. School district personnel 
involved in the plan*s implementatiqn should be mformed of any changes, so 
that they will be prepared td^talqfc appropriate action in the event of an 
energy emergency. >^ ( ^ 
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APPENDIX A 



BUILDING PROFILE 



NOTE: This form closely p^allels the NECPA Preliminary Energy Audit 
Form^and includes all pertinent information required for completion of the 
NECPA Preliminary Energy Audit.' " 
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BUILDING PROFILE School or Facility : 

I. INVENTORY & DESCRIPTION Address: 



(Street) 

^ / „1 1 

r (City) (Zip) 

* ^^ Principal: ^ Phone: 

Energy Contact: Phone: ^ 

Facility Use: 

Elementary High School ^Administrative 

Secondary Vocational Other (Explain) 



Construction Type: Masonry J Wood Frame 

^ .Brick ^ Other (Explain) 



• Building Con figuration & Orientation Sketch 



A-l 
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BUILDING PROFILE 



School or Facility: 



Lighting 

• Type of Lighting: Incandescent ;;; % 

Fluorescent \ % Other % 

• Sq^iafc. Feet of Conditioned Spacer 



Occupancy Pattern (include all period.s of partial use, civic group use, and 
vacations as applicable): , 

Daily/Hourly Usage Average Occupancy Days Hour^Per Hours Per 

(No.) Week Year 



— thru 

— thru — 



to — thru 



Custodial Hours Per Week 
After Dark Hours, Summer 
After Dark Hours, Winter 
Saturdays 
Sundays 
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BUILDING PROFILE 

MAJOR ENERGY USING SYSTEMS: 
Primary Heating Systems 
GAS 

Hot Water Boiler ,^ ^ 

Sl^ Boiler ' ' 

ynitl^eaters 

Infrarea ' 

Dual Fuel ' 
Other 

ELECTRIC > \ 

Hcat^mp 

Hot Water Boikr \\ • 

Steam Boilejr ^ . i_ 

Unit Heaters * / ' 

^ Infrared _i 

Other \. ' . 

, STEAM' . ^ 

i^urch^ascd Steam 

Coal Fired • 

Other^ 

f' 

OIL 

Hot Water Boilef ^ . 

Steam BoHer - 

Unit Heaters 

Other 



Primary Gosling Systems 

Heat Pump 

Absorptive 

Central Elec. 

, Turbine Driven 

Incremental Elec. 

Other • ' 



Terminal Heating & Cooling 
Delivery System 

Reheat I_ 

Finned Tube Water 

Finned Tube Steam 

Radiator Steam 

Radiator Water 

Air 

Window Units 

Other ' 

, Primary A^r Handling Systems \ 

Constant Volume 

Variable Volume , ^_ 

Dual Duct 

Hot/Cold Deck . 

Roof Top Units 

Multi-Zone Units 

Other 



Domestic Water 

"Electric 

Gas 

Oil 

Steam Coil 
Hot Water Coil 
Other 



Special Systems 
Kitchen 
Laundry 
Swimming Pool 
Lighted Athletic 
.Field 
Othcff 
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BUILDING PROFILE 



School or Facility: 



HI. ANALYZING THE DATA 



\ 



BTU CONVERSION \ ^ 

Fuel Type: Units Used x GonvcrsionTactor = 

Electricity: KWHx 3,413 = 

Natural Gas: MCF x 1,030,000 = 

Fuel Oil No. 2: GALs x 138,690 = 

Fuel Oil No. 6: GALs x 149,690 = , 

Coal: Tons x 24,500,000 ' = . 

LP Gas: GALs x 95,475 = 



BTUs 
BTUs 
BTUs 
BTUs 
BTUs 
BTUs 
BTUs 



TOT/iJL ENERGY CONSUME!) IN BTUs 
DEG^IEE DAY COMPARISON 



BTUs 



J 
F 

M 

A 

M 

J 
J 

A 
S. 

o 

N 
D 



Heating/Cooling 
Previous Y-ear or 
Base Year(s) 

IIIII/I"" 



Heating/Cooling 
Present Year 



Difference 
Heating/Cooling 



ENERGY USE INDEX (EUI) 



I. 

L 



EUI = Total Energy Consumption Square Feet of Conditioned Space. 
STEP 1 : Obtain Total Energy Consumption in.BTUs.* 
STEP 2: Obtain Square Feet of Conditioned Space from Sheet 1. 
STEP 3: Divide Figure from Step 1 by Figure from Step ^. 



BUILDING feUI = 



BTUs Per Square Foot Per Year. 
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APPENDIX B 
IMMEDIATE ACTION CHECKLISTS 



PRINCIJ?AL$ CHECKLIST 



I I I^iakc sure thermostats are set at 65°F in winter and 78°F in siimmer. 

I I Whor/ outside temperatures are moderate, turn off heat and air condi- 
tioning units and use open windows or air handlers for ventilation. 



Make sure doors and windovys are kept closed while heat or air 
conditioning is on. Drapes on windows that receive direct sun- 
^ light sho.uld be closed when air-conditioninjj systems are on and' 
at night during the wijitcr. 

I 1 Consider reducing the number of breakfast and lunch periods, and use 
the cafeteria at full capacity whenever possible. 

□ Do not use assembly areas, such as the auditorium or gymnasium, 
, for small groups tl^at can comfortably mject in sjnallcr areas. 

I I Avoid holding assemblies at times when heating and cooling deniands 
are hlgU. In the winter, hold assemblies in the middle of the day. * 
Summer assemblies should be held m the early morning. 

a Sqhedule as many activities as possible outdoors. Avoid using audi- 
toriums arid gyms for pep rallies and other activities that can takc^ 
place outdoors. 



Schedule the use of classrooms and other spaces to reduce energy 
consumption. Do not allbw teachers or students to use vacant class-, 
room^. Use the fewest number of rooms necessary for summer and 
night programs. 3chedule teachers into one room for preparation 
periods, and place support staff in fewer rooms, if possible. Turn off 
the room size HVAC units and close the registers when the room is 
not in use. 

(ZZi Avoid fire drills when the outdoor temperature is below 45^F or 
above 85^?. 

Do not allow the use of portable electric heaters. , 

Schedule classed ta maximize the utilization of classroom space m 
permanent buildings. Avoid classroom vacancies during any period of 
the day. , 
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I ' I Maintain user logs fo^all reproduction machines.. 

h I Establish a window, door, and transom check at the end of each 
school day to insure that they are closed. ^ 

I I Implement a lighting policy. Keep lights off where space is unused. 
I I Schedule office hours to make the most of natural daylight. 




rj Reduce night lighting oi^uildings. Replace old security lights with the 
sodium vapor type. ^ » 

I I Use portable units for support services rather than as classrooms, when 
^ possible. 

I I Reduce the movements of students and staff in and out of buildings. 

I »| Close off unused storerooms, and combine storage areas. 

I I ' Centralize food preparation in the school kitchen. Elinynate office 
refrigertitors, hot-plates and other such food preparation appliances. 

I I When repainting buildings, specify light, reflect ive c olors. 

I I Establish a resource center for energy education in your school. 

|. I Solicit feedback from students and staff on energy conservation. - 

I I Iifform the public, parents, and other groups about your school's • 
energy conservation efforts. 
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TEACHER'S CHECKLIST 

I I Do not block classmom air supply and return grills with furniture or 
displays. 

I I Keep classroom doors, windows, and, transoms shut when heat or air 

conditioning is on. \ 
^' ( ' ' . 

I I Open windows when outside temperatures are moderate and heating 

or air conditjloning is off. 

I I Close and lock all windows, doors and transqms when leaving i\ic 
classroom at the end of the day. 

I I Use natural light whenever possible. When aip conditioning is on, close 
the draperies or shades on windows that arc subject to direct sunlight. 

I ] During winter, open drapes on south-facing and east-facing windows 
to take advantage of Sblar heat gain. Close the drapes at night to trap 
some of-Jthe heat (provided that this action is consis^tcnt with school 
policies regarding* security). 

I I Encourage students to use botl^^ides of their paper. 

I I Avoid reproducing printed materials whenever possible. 

I I Do not cover or adjust thermostats. 

\ I Do report faulty thermostats and other equipment. 

[~] Wear warm clothes in cold weather, and encourage students to do the 
same. , z * 

I I Hold classes outdoors when weather is pleasant. 

I I Have an exercise periodi in the classroom during the heating season. 
This will gcnetate heat,^ which will warm the room. 

I I Combine classes when practical, especially when using AV equipment. 
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BUSINESS TEACHER'S CHECKLIST 

I • I Restrict the use^f electric typewriters and office machines to class * 
and practice periods. 

I I Use task lighting instead of overhead lighting, when practical. 

I I Keep office machines in proper working order. Machines that 
^are out of adjustment waste energy. 

I I Make sure all office machines are turned off when not in use. Teach 
students to switch off equipment during breaks and at the end 
class. ^ 





) 
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HOME ECONOMICS TEACHER'S CHECKLIST 



I I Reduce pre-heating bf ovens. Ten minutes is usually sufficient. 

[ I Turn off pilot lights at the gas supply valve when equipment w^^^d 
idle for an extended period of time. 

I I Doti*t open oven doors until cooking is complete. Use timers. 

I I Attempt to use all burners on a range top at the same time. Don't use 
^nor^• than one range unless necessary. 

I I Use the lowest setting on ovens and burners that gives satisfactory 
results. Glass or ceramic containers allow Ipwer oven settings. 

I I Use covered pans for cooking. 

I 1^ Use tea kettles instead of sauce pans for heating water. . 

|~] Always use the smallest appliance that will do the job, 

I I Match the pot size to the size of the range burner or ciement. ^ 

I I Load the Entire oven at one timC. 

I I Cook several dishcs^^jj^^h oven: 
Don't use ovens as space heaters. 

I I Keep ovens and burners clean. Follow appliance manufacturers' - 



recommendations. 



I I - Adjust gas flames so they are blue. If flame stays yellow, call a service 
representative to adjust the gas-to-air ratio. 

I ] ^ Allow frozen foods to thaw before cooking to reduce cooking time. 

P I Cook vegetables by steaming, or cook a short time in a small amount 
of water. These techniques preserve nutritional valut as well as saving 
^ energy. ■ 

> ■ ^ 
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I I Design menus that minimize cooking and baking. 



I I Open refrigerators and freezers only when^ necessary. Keep them 
as full as possible.' 



□ 

□ 

a 
□ 
□ 

. □ 

□ 
□ 

□ 
□ 

□ 



Check door seals on refrigerators and freezers for cracks and leaks. 
Have leaky seals replaced. 



Clean dust from coils on back of refrigerators. 
Report malfunctions in ovens, ranges, and refrigerators immediately. 
Use dishwashers only when, full, setting the shortest possible cycle. 
Turn off all^ppliances and serving machines when not in U5C. 
Pisconnect irons when not in use. 



Use range hoods only when necessary. Do not use them as supplemen- 
tary ventilation. ^ 

Conduct an energy survey of equipmentto determine which units ajre 
most efficient. Maximize the use of the most efficient appliances. 

t 

Develop a preventi^ maintenance schedule for zdl equipment. 

Use the lowest effective temperature in clothes washers. Rinse clothes 
in cold water. ' - 

Clean oryer lint filters after each use. 

Dry loads consecutively whenever possible, to avoid re-heating a cold 
dryer. ^ 

Include a unit on energy conservation in your curricuium. Teacfeh 
students to follow these guidelines in school and encourage them to 
practice conservation at home. ' • ^ 
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SCIENCE TEACHER'S CHECKLIST ' '\ ^ ; 

I I Do not turn on equipment or burners before aecded. 

Have several students share burners and other equipment. 

* Q Avoid buying materials that require refpigeratc^torjige. 
■» \ * , , 

Q If you have refrigerators and freezers, make sure they are in good 
repair and the door seals are tight. 

I I Keep hot water temperatures at a minimum and wash equipment in 
cold water when possible. _ 



\ 



I ]r^voiji running water continuously. 

r I Report water and gas leaks immediately. , 

turn off pilot lights or-iSas^d equipment. 

rn Tarn off lab cxhaiftt fans when not in use. Don't use exhaust hoods 
for ventilation. . • - ^ 

Q Use fluocfscent^or natural light for terrariums, aquariums, and horti- 
cultural-experiments. . ■/ _ ^ 

I I Include energy and resource conservation units in the science 
cunriculum. 

7 



f. 
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VOCATIONAL TEACHER'S CHECiCLIST 

I I Have several students share equipment when possible. 

GZ] Plan' shop projects to provide useful services, such as building mainte- ^ 

nance and improvements. 

« 

I [ M^e^re.311 equipment is off when not in use. * - * 

I I Have defective equipment repaired immediately. * 

I I Emphasize preventive maintenance. Follow manufacturers' recom- 
mendations for lubrication and maintenance. Keep cutting tools 
sharp. f 



I I Do not start ecjuipment under load. 

I I Do not load equipment beyond capacity 



erJc 
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yER TRAINING TEACHER'S CHECKLIST 
4 



Use simulators as much as poss'^lc. Limit road instruction, to a mini- 



mum. 



r I Use the most fuel-efficient cars available/ 



I I Teach students fuel-consesving driving and ipaintenance habits. ^ 

I I Have several studeilis share one car for range and road instruction. 

I I Take full carloads on road instruction and allow each student to drive 
a short distance. Have students observe ea<;h other and surrounding 
traffic as a learning experience. 




PHYSICAL EDUCATION TEACHER'S* ANl3^<>A'GH'$*eHE^ 
I I Monitor the use of showers, 

I I InstaU flow restrictors on jiibwers, 

<» 

I I Reduce hot water temperatures. 

• I I Consolidate and reduce swimming pool operating hour^ for heated 
pools, and reduce heating temperatures. 

. I I Have class and practice sessions outdoors whenever possible. 

^ * I Limit the number of night events. Use lights only when necessary. 

I I Keep swimming pools covered when hot in use. 

I I ^ Have studejits supply and launder their own towels and uniforms, 

I I Limit the number of "away" games requiring travel. 

I I Shut off ventilators and lights when gym is not in use. 

I I Use electric- scoreboards only during games. 



CUSTODIAL SERVICES CHECKLIST 

I I Check for proper thermostat settings and function. 

I I Check for overheated and overcooled areas. 

, ; 

I I When possible, lurn off air conditioners 30 minutes before the end of 
classes, but continue to ventilate until classes end. Shut down equip- 
' r ment when school is not in session. 

I I Check all building insulation, caulking, and weatherstripping. Repair 
caulking and weatherstripping as necessary. 

I I Secure all attic and roof hatches. 

I I Inspect heating and air conditioning <?quipment periodically. Replace 
worn se^s, fittings, traps, etc. Check ducts for leakage. Check 
hydronic systems for leaks and damaged valves. \ 

I I Insulate ducts and hydronic system pipes which pass through uninsu- 
, ^/^ lated spaces. 

I I Adjust dampers to reduce the number of air changes per hour to 
f the legal minimum. 

I I Remove unnecessary heating an<^ cooling units. ^ 

[ I lum off power ventilato/s and exhaust systems when not needed. 

I I Isolate unoccupied space! from heating and cooling systems. 

\ I Keep door closers in good working condition. 

I I Inspect windows and Hoors for proper closing. ^ 

fT^ • Repair darhaged windows and doofs, immediately. ^ 

rn • 'Turn off lights in unused spaccV.' 



I I Measure lighting levels throughout the facility. Remove unnecessary , 
lamps and ballasts. 

I I Adjust security light timers to coincide with changes in sunrise and 
sunset. 

^\ 

I I Keep refrigerator compressors and condensers clean. 

I I Inspect drinking fountains for proper operation and leaks. 
I I Check all plumbing for leaks. 

I I Reduce hot water temperatures to lOS^F except in food prepara- 
tion areas. ^ 

I I Disconnect all unused electrical equipment. 
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FOOD SERVICES & CAFETERIA CHECKLIST 

I I Plan menus to minimize cooking, especially in warm weather. 

I I Keep refrigerators and freezers as full as possible. ' 

\ [ Consolidate baking to one day a week, whenever possible, to meet 
that week's needs. 

I I Do not open oven doors except when cooking is complete. Use 
timers. 

f I Do not use ovens as space heaters. 

I I Make sure appliances are completely off when not In-use. 

\ I Keep ice makers in proper working order. Servicing should be done by 
qualified personnel. 

•« 

I I Do not operate icc^makers when school is not in session or during 
vacations. 

I I Use dishwashers only when full. When hand washing dishes, use 
a fijifsmk or pan. Do all rinsing at one time. 

I I Turn on steam tables- 30 minutes before use and keep them covered. 
Turn'of f steam tables and food warmers as soon as possible. 

[~] Set refrigerators at recommended operating temperatures. Lower 
temperatures reduce equipment life ?ind waste energy. 

^ > 

I I Keep stored products away from coolmg coils. \, 

' — 4 ^ ^ 

I I Turn off the light when leaving walk-in refrigeration units. 

I I , Allow hot foods to cool in shallow containers before placing them in 
, refrigerators. 

I I ' Remove unnecessary packaging on refrigerated items. Packing retards 
I product cooling. 
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I I Keep a daily record of refrigerator and freezer temperatures. Report 
any critical variations to maintenance personnel. 

I I Make sure there is,adequate ventilation around condensers and com- 
pressors. If air flow is restricted, equipment life is reduced and energy 
is wasted. 

I I Follow manufaaurers' recommendations to defrost freezers, 

[ I On gas ranges, adjust the flame so it is blue. A yellow-orange tip means 
the flame should be turned down. If you cannot get a blue flame by 
turning tl^e flame down/ clean the burner with a stiff, wire brush. If 
the flame is still too yellow, have a service representative adjust the gas- 
to-air mixture. 

Clean encrusted food from gas burtiers by soaking burners in water 
and a ^ood grease solvent. Boil burners in a solution of salt, washing 
soda, qr detergent at least twice a year. 

Keep kitchen hood filters clean. 

Keep the ovens clean to maximize heat transfer to the food. Don't 
brget to clean the heating elements. 

I I Check oven temperatures with a thermometer.. Have thermostat 
recalibrated if necessary. 

I I Keep pots and pans covered when cooking. 

I I Adjust gas flame to just cover the bottorn of the pot. Match pot and 

element size on electric units. On all ranges, the base of the pot should 
be in complete contact with the hirating surface. 

I ^ I When food boils, turn heat down to simmer position. More heat 
will not cook the food faster; it will only waste energy. 

I I Preheat ovens only when baking, ^^kc.with a full oven whenever 
.possible. 
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I I Cook at the lowest temperature that gives satisfactory results. Slow 

cooking not only saves energy, it reduces meat shrinkage and preserves 
nutrition. *' 

I I Use exhausts and hood fans only during food preparation. 

I I Make sure ranges are tompletel)^ off when not in use. 

I I Keep lights off in dining^ea when not in use. Heat or cool the dining 
* area just before and during serving hours only. 

Special procedures Jire required for convection ovens: ' 
I I Always use the fan when using the oven. 

[ *| Set oven time and temperature at the recommended settings. Times 
may be reduced after the oven has been-used, When reducing the time, 
make sure the meal is properly heated. 

I I When using convection ovens, do not thaw meals, but move them 
quickly from the freezer to the preheated ovens. Ovens must be 
preheated and work most efficiently with a full load. 

I I Remove meals at the end of the warming period. Do not remove the 
foil coverings; they keep the meal warm. The students can remove 
the covers. Don't keep meals in the convection ovens longer than the 
recommended time, or over-cooking will result. 



D In the summer, duct the con.vcction exhaust outside. 
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TRANSPORTATION & DISTRIBUTION PERSONNEL CHECKLIST 

Vehicle Maintenance ^ 

f I Establish and follow a routine maintenance schedule for till vehicles. 
Scheduled maintenance should include: 

I I Tune-up engine . 

I I Check tires for wear and proper inflation. 

I I Check all fluid levels, hoses and beltSf 

I 1 Check all lights and safety equipment. 

I I Change engine oil apd lubricate chassis. 

I 1 Consider the use of radial tires as replacements. 

V 

I I Consider the use of gas-saving synthetic lubricants. Theirhigb^r cost is 
more than offset by fuel savings and longer oil change intervals. 
Compare mih standard lubricants on a life-cycle cost basis. 

I I Keep maintenance Yogs on each vehicle. 

I I Record gasoline usage and^calculate fuel economy. Identify inefficient 
vehicles hp repair. Phase the most inefficient vehicle^ out of service or 
place them in back-up service. 

I h Keep fuel supply thanks full to avoid excessive evaporation. 

I I Kc«p fuel supplies under locjt and key to curtail unauthorized di*. 
pensing. Consider the installation of a "key-card" system to control 
and record fuel and oil dispensing. 

I I Do not heat or air condition garages or storage areas. 
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Vehicle operation 

I I Warm up the engine by driving the vehicle slowly for the first fev\^ 
minutes. 

I I If the vehicle will stand idling for more than two minutes, shut off the 
engine. - 



' I I Observe ^jH^ecd limits 



I I Do not make courtesy stops. Pick- up and discharge students at 
scheduled stops only. 

] I Do not ride the brake.- 

I I Maintain a steady speed. 

Transportation Planning 

Plan^bus routes so they: . ) 

n Avoid unpavcd roads. « 
□ *Use the most direct route possible. 
Limit the number of stops. 

Include more right turns than left turns to reduce idling. 
Can serve more than one school. " 



□ 
□ 
□ 
□ 



Use the smallest arid most efficient vehicles on the longest runs if 
they have adequate capacity. ' 



I I Consider'installing trip meters to record and control vehicle use. » 

P~l Buy the smallest, most efficient vehicles that will do the job. 

I I Set up satellite parking for buses. Park buses at the last school where 
■ they discharge studefits and shuttle drivers back to the terminal. 



r 
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rn Plan truck loads and regular delivery routes to reduce the mileage 
driven. ^ 

I r "Install two-way radioes in buses and trucks to redirect operation when 
necessary. Efave tru^ drivers c<dl in from each location so that schedule 
changes m^y be made while they are enroute. 

r-/^- . . 

I / IncTbase driver and mechanic in-service training. Include trainins: on 
^ economical operation and maintenance of vehicles ^ 

I I Consider awards or other incentives for reducin^fud consumption. 

I I Consolidate field trips to utilize full buses.* t 

^ 

I I , Limit the number of field trips. 
I I Use chartered transportation for long-distance trips. 
I I Eliminate bus t^ranspoftation for after-school activities. 
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STUDENT'5 CHECaCLIST 

□ Conduct a survey to discover energy use in the classrooms and hiall- ^ 
ways. \ * 

I I Fincf out what energy sources are used on the sdhool site. ^ * • . . 

r~1 Find out how energy use is measured with light meters and thermom- ■ 
eters. * / 

I I Find out how to read electric and gas meters, and learn what these 
measurements mean. ^ ^ ^ 

I I Identify the misuse of energy, such an unnecessary lighting, heating 
and cooling. « ' \ 

rn Discuss labor saving^ vs. energy saving equipment. 

I I Identify alternative energy sources. 

I I Develop problem-solving activities by analyzing real or fictitious 
consumption figures for buildings, bus routes, and equipment.. 

I I Participate in efforts^to keep doors and windows closed and lights off 
when not in use, . 

I I Dress appropriately for the season and weather. 
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PARENT'S CHECKUST 

I I / Have children dress j^propriately for the weather and school 
conditions. v 

I ] ' Pack student'sjunchcs, reducing the school kitchen load. 



I I Express concern^Obi^ichbol officials for more energy conservation and 
education activities."^ ' ^ * 

I I Participate in energy conservation workshops. 
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CENTRAL OFFICE PERSONNEL CHECKUSTS 

I I Set office thermostats at,65^F in winter and 78^F in summer. 

{ I When weather is moderate, open windows and use natural venti- 
lation. * 

I I Keep windows, doors, and transoips closed when heating or cooling 
equipment is on. ^ 

j I Keep drapcs^jsk^ed on kll windows that receive direct sunlight when 
air conditioning is on. . ■ ' ^ " 

I I Open drapes on south-facing windows during the heating sea|on to use 
heat from the sun. Close drapes at night to retain heat. 

f I Turn lights off when nofin usCt 

{_} Do not'usc portable electric heaters unless the use of (JR^^^4ji£ftjat 
them allows a large unit to be shut down. 

I i Wear clothing appropriate for the season and weather. 

\ I Shut off electric office equipment when not in use. 

I I Reduce mter-school travel by usmg the telephone. Review travel 
activities tb identify oppo^nities to consolidate trips. 

- Combine instructional and support functions in fewer buildings. 

I I Review building and space utilization at all district schools. Consider 
relocation of support* staff* and changing attendance assignments to 
maximize building use. Close buildings and rooms that are not needed, 
starting with portables and older, inefficient buildings. 

\ I Prepare energy and resource conservation bulletins for schools. 

I I Establish a district-wide energy monitoring program to measure 
energy use. 
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I I Use energy-saving specifications when considering any new equipment. 
' ' Evaluate large equipment purchases by life-cycle costing. 

I I Upgrade insulation and equipment in older buildings. 

I I Establish in-service training programs in. energy conservation for all 
levels of staff, . . 

I I Monitor the use of reproduction machines with written logs. Consider 
the use of auditrons to control copier usage. 
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TEMPERATURE MEASUREMENT 
DATASHEET 



CHECK ONE: ( ) HEATING 



[ ] COOLING 



4^ 



Room No. 

Or 
Location 


Average 
■ DryBiflb 
Temperature 
(OF) 


Average 
Wet Bulb 
Tempe^^lture 
(OF) 


Percent 
Relative 
Humidity 


Thermostat 
Setting ' 


Thermostat 
Reading 

* 


V 












♦ 

( 
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S*" J* ^ ' * 

* ■ ^1 3— 


AVERAGES 


•'(OF) 


(OF): 
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LIGHTING 
DATA SHEET 



Room No* 

Or 
Location 


Activity 


Type of 
Lighting* 


Average Mc^asured Light Levels 

Jft-c) ; 


Recommended 
• Lig^t/ * 
Levels/Notes f- 


Li^ts On 
(Daytime) 


Lights Off 
(Daytime) 


tf^tsOn 
<I^,ght) 
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I* 
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t *r - ' irican^cjc.cnj' 

• M*V ^ , Mctcuti^ Vapor , 
S-V > SoSmm Vapor 
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A. BUILDING ENVELOPE 

1. HEAT TRANSMISSION 

CHECKPOINT 
Has the building insulation been 
checked? 



\ 



Yes [ 1 



No [ ] 



CORRECTIONS 
LOW-COST/NO-COST I 
irfspect insulation in roof, ceiling 
and walls. Make insulation correc- 
tions on the basis of an expert 
technical analysis. 



Notes: 



CAPITAL EXPENSE 
Make sure roof insulation is 
adequate. Add roof insulation, - 
or insulate the ceiling and install 
a vapor batxier. • * - . 
Insulate all exterior walls and 
walls adjoining unhe^tcd spaces 
if practicable. , \ 
Upgrade or install insulation under 
floors above unconditioned spaces. 
Use insulated metal doors as 
replacements for exterior doors. 
Add roof deck insulation, espe- 
cially on older buildings. 



/ 
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CHECKPOINT 
Have drapes and shading devices 
been installed and used? 



Yes [ ] 
Notes: 



No [ ] 



' iSORRECnONS 
LOW<:OST/NO-COST 
l^etp drapes 'and shades in good * 
repair. The use of shading devices 
can oit transmission through 
windows by 50%. 
Keep shading devices dosed 
during hours of direct sunlight 
when A/C is on. 

Keep shading devices closed at 
night. 

Install opaque or translucent shad- 
ing materials on unused windows. 



CAPITAL EXPENSE 

• Consider installing reflective or , 
'heat absorbing film on windows. 

' These films can reduce solar heat 
gain by as much as 80%, but they 
also reduce light ttan^ission. 

• Line dr^es with reflcptive mate- 
**rial to reflect solar heat when 

drapes are shut. 

• Install light-colored indoor 
shading devices. 

• 'Install outdoor, shading devices, 
" such as louvers, sim shades or 

solar screeiis/to reflect heat 
-before it enters the building. 

• When reglazing, consider double 
glazing or insulated glass. 



CHECKPOINT 
Were the grounds landscaped with 
energy efficiency in mind? / 



Y« [ ] 
Notes: 



No [ ] 



, CORRECTIONS 
L0W4:0ST/N0-C0ST 
Plant trcjes to provide shade in 
summer, sun in winter. 
Plant evergreens to provide wind- 
breaks -where necessary. 



2. VENTILATION • 

CHECKPOINT 
Have njechanical ventilation systems 
beeniinspecjed recently. Has routine 
maintenance been performed? 



Yes [ ] 



Notes: 



No [ 1 



CORRECTIONS ' . 
LOW<;OST/NO<;OST • 
Limit outside air supply to prop- 
erly balance the system. 
Inspect, adjust, or repair outside 
air dampers. 

Reduce exhaust air quantities. ^ 
Close the outside air dampers 
during the firsthand last half hour 
of occupancy. • 
Close d&mpers on exhaust vents 
when unit is off. 

' Shut down mechanical' systems 
when the building will be closed 
for an extended period. 
Regulate restroom exhaust fans by 
wiring them to the light switches. 
Adjust' air dampers tp^ proportioh 
air intake to occupant loads. 
Consider cutting off outside ay 
to restroom and -othe* odorous 
areas; instead, allow air to * 
migrate from other areas and be 
exhausted. 

, Inspect and replace filters on a 
regidar basis. 



CHECKPOINT 
Is natur^ ventilation used to the 
maximumprsc^tical extent? 

Yes [ ]' - No [ ] 

Notes: 



CORRECTIONS 
^ ^ LOW^OST/NO^OST * 

• Open windows to use natural air^ 
• movement when building design 

and weather permits. 
^ Open interior doors, if necessary 
. to'itake advantage of natural 

ventilation. 

• Suralement air movement with 
fansjn order to remove heat. 



3. INFILTRATION 



CHECKPOINT 
Have all doors been inspected 
recently? 



Y« [ ] 

NotCSK - 



No [ ] 



CORRECTIONS 
LOW<]OST/NO<]OST 
Replace worn or broken wfathcri- 
strips. 

Rehang misaligned doors. 
Caulk or re caulk around 4por 
frames. 

Inspect automatic door closerj. , 
Install signs next to doors to 
remind occupants to keep doors 
closed. 

Direct all personnel to keep doori 
closed. 



. / 
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CHECKPOINT 
Have exterior surfaces been inspected 
for cracks and open joints? 



V 



Yes ( ] 

Notes: 



No [ 1 



CORRECTIONS . 
LOW^OST/NO-COST 
Caulk, gasket or weatherstrip all 
exterior joints, such as those 
between walls and foundation, 
roof, and wall panels. 
CauUc or seal all openings provided 
fpr pipes, conduits, air louvers, 
outside cooling units, etc. 
Cover all window and through'thc- 
wall uuits when not in use. Fitted 
covers are available at low cost. * 
Repaint or clean exterior walls 
and roof to improve reflective 
characteristics. 

CAPITAL EXPENSE 
Consider building vestibule or air* 
lock type entrances. 
Consider- installing economizer 
enthalpy cdhtrols on air hatidling 
units to minimize cooling Energy 
requirements by using the proper 
amounts of outside and return air. 



CHECKPOINT 
Have windows and skylights been in- 
spected recently? 



Yes [ ] 
Notes: 



No [ ] 



CORRECTIONS 
LOW-COST/NO-COST 
Replace broken or cracked win- 
dow panes. . 

Replace worn or broken wekther 
strips. 

CauUc or recaulk around, window 
frames. 

Rehang misaligned windows. 
Make sure that all operable 
windows have sealing gaskets and 
latches. ^ 
Install signs beside operable En- 
dows to remind occupants to close 
them. 
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B. HVAC 

1. OPERATING PRACTICES 

CHECKPOINT / 
Is the heat and air coYiditioning 
operated in an energy-efficient 
manner? 



Yes [ ] 



No [ ] 



Notes: ^ . 



CORRECTIONS " 
LOW-COST/NO-COST 

• Observe proper thermostat set- 
tings, including nighttime setback. 

. Do not cool the •building belov/ 
78^F. . 

• Isolate storage areas from' 
occupied areas. Do not heat or 
cool storage areas unless tempera-, 
ture-sensitive materials ar^ -present. 

• Shut off he^jittg^^d'cooling in 
^^^^^^gicag^^cfocks, and platforms. 

During the cooling season, flush 
the building with cool night 
breezes. 

Close supply registers, turn down 
thermostats, and turn off heaters 
in corridors and lobbi^. * 



CHECKPOINT^ 
Do other practices interfere or aid 
efYjcient operation? 



Xcs [ ] 



Notes: 



No [ ] 



CAPITAL EXPENSE 
Adjust and bdance ^stem td 
eliminate over-cooling and over- 
heating. ^Contributing causes \ 
include popr zoning, poor distribu- 
tion, improper»location and con- 
trols, or impmpcF^6ontr^ Retain 
a qualified/extrert to direct this 
action. 

CORRECTIONS 
LOW-COST/NO-CdST 
Avoid the use of portable heaters, 
cxcepft when their use allows a 
larger sy^tenrto be shut down. 
In mild weather, use fans to move 
air for a cooling effect. 
Turn off non-critical ejdmist fans*. 
Wear clothing appropriate T&cthe 
season and weather. 
Reduce internal heat generation as 
much as possible during the 
cooling season. Some sources of 
heatVe people, lights, appliances, 
and machinery, 



CHECKPOINT 
Are HVAC operating hours 
observed? 



Yes [ ] 



Notes: 



No [ 1 



CORRECTIONS 
LOW-COST/NO-COST 

Preheat building so that the 
temperat'ure reaches 65^F by the ^ 
tir^jc occiipants arrive. Complete 
warm up during the first half hour 
of occupancy. 

Turn ^ff heat clujripg,t^e last half 
.bourttf'&lccupancy. 
,JVhen building is not occupied, 
shut dowQ. all mechanical coo l i ng, ■■ 



except whciT^fequirjdjojn 
environmlsntally sensitive equip- 
ment, such as computers. 
Begin prS-cooling so that the 
interior temperature is 5^F below 
the ou^idc air temperature, but 
not Below 80®F, by the time 
occupants arrive. Complete cool 
down dur|ng the first h^ur of 
occup ancy. 




Consider closing outside air 
dampers when air handling is off. 
Develop after-hours checklists forr 
custodial staff and othei* after- 
hours personnel. 
Schedule main^iauLc - wuik 
^Iftring daylight hour^ if possible. 
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2. MAINTENANCE MODIFICATIONS 
PUMPS - ' . 

. che6kpoin!l . 

Do all'pumps operate properly, wHh 
no leaks? 



Yes [ ] 
Notes: . 



No [ ] 



CORRECTIONS 
LOW-COST/NO-CQSf , 
Check packing for wear that * 
caus^ leakage^^ Repack as neces- 
sary. ' " 

Inspect bearings, repair or replaci^ 
as necessary. 

Keep bearing lubricated in accor- 
dance with pump manufacturer's 
recommendations. 
Inspect drive belts and adjust for 
proper tension. 

Ac^us't pump output? to' maximum 
load requirement. 



MOTORS 



CHECKPOINT 
Do all motors function properly and 
efficiently? 

Ves [ ] . No [ ] 



Notes: 



JCORRRCTIQNS 



LOW-COST/NO-COST 

Check and correct alignment be- 
'twee^ 'the motor and driven 

equipmeht. ' — 

Check wiring connections. 

Keep motors ^an: 

Eliminate cxcesSve vibration. 

Follow manufacturer's lubrication 

recommendations. > 

Replace worn bearings. 

Inspect and adjust tensfibn on 

dfive belts^and pulleys: 
' Investigate afid Gorr<fct causes of 

overheating. 

Balance three-pha*se power sources 
to motors. - 

Check for over Voltage or low 
voltage and correcti 




FANS 

CHECKPOINT 
Do all fans operate properly? 



Yes [-]• ^ 
Notes: 



No ( 1 



CORRECTIONS 
LOW^OST/NO-COST 
Chcdc for excessive noise*' and 
vibration. 

KecR,fan blades clean. 
I^nspect^and lubricate bearings as 
required. 

Inspect a^d adjust tension on all 
drive belts. 

Keep inlet and discharge screens 
on fans clean. 

Inspect fans for proper rotation. 
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AIR HANDLING EQUIPMENT 

' CHECKPOINT 
Is all duct work tight, well insulated; 
; and functioning properly? 



Yes t } 
i^otes: 



0 



CORRECTIO 
LOMfrCOST/NO^O 

• Seal leaks with tape or caulk. 

• Inspect insulation. Repair or 
replace as necessary. 

, Inspect for blockages, such as 
malfunctioning dampers, and 
correct. r 

• Inspect air duct valves in junction 
boxes for leakage. Repair or 
replace as necessary, 

• Clean and replace air filters as 
needed. 

• inspect damper *blades and link- 
ages for proper operation. Repair 
and adjust as necessary. Clean and 
lubricate on a regular basis. 
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CHECKPOINT 
Do' dchumidificrs, heating coils,, 
cooling coils, etc. work properly? 
Are they cleaned on a regular basis? 



Yes [ ] 
Notes: 



No [.] 



CORRECTIONS 
' LOW-COST/NO-COST 
Clean coils. 

Inspect electronic air cleaners on a 
regular basis and niaintain them in 
accordance with manufacturer's 
recommendations. If excessive 
accumulations are found on the^ 
ionizing and grounding plate sec- 
tion, the filter shoul3 be«placed. 
Adjust -fans and dampers for 
proper operation. 
Inspect for leakage around coils 
and out of casings. Hqpait as 

jiecessary. 

Inspect air inlet and outlet grills. 
They should be kept clear of dirt, 
debris, and obstructions. 
Inspect air washers and evapora- 
tive . cooling units for proper 
operation. Clean dahiper blades 
and nozzles as nectary. 
Follow guidelyjfiTs for fan mainte- 
nance. 



V 
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REFRIGERATION EQUIPMENT 



CHECKPOINT 

Are all refrigeration controls and 
indicators normal? 



Ye? [ 1 



Notes: 



No [ ] 



CORRECTIONS 
, LOW-COST/NO<:OST 

• If bubbles are scea in* the sight 
glass, the system is low on refriger* 
ant. Add refrigerant and inspect, 
system for leaks. 

• Use a leak detector to check for 
refrigerant and oil leaks. Repair as 
necessary. 

Insp4e^ liquid line leaving the 
strainer. If it is cooler than the 
'line entering the strainer, it is 
blocked. Clean oat lines if 
^ required. 

• Listen to* the system in' operation. 
Unusual sounds usually indicate 
a malfunction. Repair as required. 

• Check all gauges for normal 
operating pressures and tempera- 
jtures. Adjust and repair as neces- 
sary. Increased system pressures 
may be caused by dirty con- 
densers. High discharge tempera- 
tures may indicate faulty com- 
pressor valves. 

• Inspect tension and alignment of 
all belts and pulleys. 

• Lubricate motor bearings and 
other moving parts in accordance 
with the manufacturer's recom- 
mendations. 

• Inspect insulation in liquid and 
suction lines. Repair and replace 
as necessary. . . * 



J 
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CHECKPOINT 

Have gas and suction lines on 
refrigeration equipment been 
inspected for leal^s? 



Yes [ 1 
Notes: 



No [ ] 





corrections 
low-cost/no-cost' 

Check for refrigerant leaks. Repair 
as necessary,^ - 

Check moisture-liquid indicator 
Have system repaired if moistureX 
is present. 

Check l-fcfrigcrant level. Add refrig- 
erant as necessary. 
Check lines. Open clogged lines. 
Listen for junu^ual noise. Correct 
any problems, f 

Check gauges for abnorm^al temper- 
ature or pressure. Correct. 
Inspect insulation on liquid and 
suction lines. Repair or replace as 
necessary. 



CHECKPOINT 
Does the evaporative condenser 
operate properly? Is it given proper 
maintenance? 



Y« [ ] 
Notes: 



No [ ] 



CORRECTIONS 
. LOW-COST/NO-COST 
Inspect piping joints, and seal 
4eafcsr- 

Remove dirt from the coil surface. 
Inspect and clean inlet screen, 
spray nozzles, water distribution 
holes, and pump screen. 
If mineral deposits are left on the 
coil, have water treated. 
Tollow guidelines for fan and 
pump maintenance. 
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CHECKPOINT 
Docs the watcr-coolcd condenser 
operate properly? Is it given proper 
maintenance?- ^ 



Yes 4 ] 
Notes: 



No { ] 



CORRECTIONS . 
LOW-COST/NO-COST 
Clean condenser shell and tubes ; 
with a brush and clean water. 
Chemical cleaning, if necessary, 
should be accomplished by quali- 
fied personnel only after consulta- 
tion with, a local water treatment 
company. ^ 
-~6hfck^>ack pressure. 



CHECKPOINT 
Does the compressor operate nor- 
mally, with no leaks? 



Yes [ ] 



5lo [ ] 



Notes: 



' - CORRECTIONS 

. . LOW<:OST/lSfO-COST . 
Observe c<5mpressor operation. 
Continuous running pr frequent 
stop5 and starts iridicatte inefficient 
Qperation.<3orrect the cause(s). • 
Listen for 'excessive noise. Check 
counting drive coupling and bear- 
ii\gs. ' K ^ \ 

Check compressor joipts for leak- 
age. Seal as necessary^. 
tjspect purge valve for air and , 
water leaks^ Seal a^ necessary. 
Inspect indicators for normal 
readings. 



ERIC 
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V CORRECTiONS 

: ; ; Low<:e^TjNo^eosT 

Keep fail bfjirflrkc and motot 
f 5r<rperly.^|n«^,an^ 



1v . 
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wat«r trcatmcnt^pr^ . ' , 
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. CHECKPCMNT 
Do chillers receive proper mainte- 
nance? ' > 



Yes [ ] 
Notes: 



No [ ] 



CORRECTIONS 
LOW<:OST/Np<:OST 
Inspect and dean strainer and seal 
tank on a regular basis. 
Inspect for evidence of clogging. 
Chillers should be serviced by 
qualiHed mechanics in accordance 
with manufacturer's recommenda- 
tions. ^ 



. CHECKPOINT 
Po^s absorption eqiiipmcnt receive 
pr^fier ni:^Ienance?l; 



Yes l ] . 



Notes; 



No IX 



CORRECTIONS ^ 
LOW<:OST/NO<:OST 
Inspect and dean strainer and seal 
tank on a regular basis. 
Lubricate flo\{^ valves on a regular 
basis. 

■J 

•FqUow manufacturer's recom- 
mendations for proper mainten- 
ance. 
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CHECKPOINT 
Do all through-the-wall and window 
units operate properjly? Do 
they receive proper maintenance? 



Yes [ 
Notes: 



No [ ] 



I 



CORRECTIONS 
LOW-COST/NO-COST 
Inspect and clean evaporator and 
condenser coils on a regular basis. 
Clean air intake louvers, filters, 
and controls often. Replace filters 
on a regular basis. 
Caulk aroi^nd openings between 
the unit and the wall or windpw. 
Check for proper supply voltage 
and current. Full input ^require- 
ments must be met to insure 
efficient operation. 
Maintain individual components in 
accordance with applicable guide- 
lines and manufacturer'^ recom- 
mendations* . - 
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HEATING EQUIPMENT 

CHECKPOINT 
Are boilers in good working order 
and receiving proper maintenance? 



Yes I ] 
Notes: 



No [ ] 



CORRECTIONS 
LOW-COST/NO<:OST 
Periodically inspect boilers for 
scale deposits. The rear portion of 
the boiler is most susceptible to 
scale buildup which can greatly 
reduce boiler efficiency. Heavy 
scale buildup can damage the 
boiler and other equipment. 
Inspect the furnace and tubes for 
deposits of soot, ash and slag. The 
refactory surface on the boiler 
should also be inspected. Soot 
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CHECKPOINT 



Atfl^ J)oilcr controls set properly 
and in goo^ operating condition? 



Y« [ ] 
Notes: _ 



No [ ] 
J 



decreases heat transfer and lowers 
efficiency. Heavy Soot buildup 
over . a short period of time indi- 
cates* a ipoor fuel-air mixture. 
Clean* ^ot away and adjust 
fuel/air ratio aS required. 
Monitor vent outlet temperature. 
Unusually high temperature indi- 
cates clogged tubes, which should 
be cleaned. 

Clean mineral deposits or corro- 
sion from gas burners. 
Inspect oil strainers on a regular 
basis. Replace dirty strainers. 
Inspect oil nozzles or cups on a 
regular basis. Clean if necessary. 
Treat water to minimize scaling. 
Inspect boiler insulation, refractory 
masonry, and the boiler casing 
for hat spots and air leaks. Repair 
and seal as necessary. 

CORRECTIONS 
LOW-COST/NO-COST 

If stacks are not free of haze, 
burner adjustment may be neces- 
sary. 

inspect^ control linkages for tight^ 

ness. Adjust to eliminate slippage 

or jerky movement. 

Set aquastats at lOO^F during^ 

shut-down. 

Replace obsolete or seldom used 
pressure vessels; 

Install insulation on all units not 
already well insulated. 
Check and repair oil leaks at all 
valves and fittings. 



/ • 
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CHECiCPOINT^-^ 

Arrf^torrect boiler operating pro- 
cedures followed: 



Yes [ ] 



Notes: 



No [ ] 



Inspect oil pre-heaterS to insure 
that oil temperatures are main- 
tained in accordance with manu- 
facturer's or oil supplier's recom- 
mendations. 

Inspect coal-fired stokers, grates 
and controls for efficient opera- 
tion. Unbumed coal in the ash . 
. indicates incomplete combustion. 
Inspect contacts and relays. 
Inspect heating elements on a 
regular basis. Replace as necessary. 

Check controls for proper opera* 
tion and calibration. Adjust as 
necessary. 

Turn off j>ilot lights during 
non-heating seasons and when 
buUding will not be occupied for 
long periods. ^ 

CORRECTIONS 
, LOW-CbST/NO-COST 
Review operating procedures 
when more than one boiler i5 ' 
involved. It^is more efficient to 
use one boiler instead of two at 
' half capacity, because tRe more 
units used, the greatei^e heat 
16ss. , A* 

Monitor temperature and pressure 
readings on a daily basis. Maintain , 
a log, so that normal levels can be 
established and unusual conditions 
can be*detected and corrected. 
The firing rate should also be 
noted. 

Make sure that the fire is extin- 
guished immediately when the 
unit shuts down. If the fire 
continues to bum, even briefly, 
fuel will be wasted. Repair or 
replace solenoid valve to correct 
the problem. 
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CHECKPOINT ' 

Has the boiler stack output been 
analyzed? 

Yes [ ] No [ ] 
Notes: . I 




• Check burner firing period for 
compliance with specifications. If 
the firing period is out of spec, the 
controls are"faulty of need adjust- 
ment. 

CORRECTIONS 
LOW-COST/NO<:OST 

• Check boiler stack temperature. It 
should not be m/irc than 150®F 
higher than the steam temperature. 

. " If thc^tacl^ temperature is exces- 
''sive, adjustment of the fuel burner 
% and/or tube cleaning is indicated. 

• Flue gas analysis should he per- 
formed on a regular basis'. Check 
levels of oxygen, carbon mondx- 
idc and carbon dioxide. Oxygen 
concentration should be no more 
than 1 or "2 percent. There should 
be no carbon monoxide present. 
CO2 concentration should be 
9-10%' for gas-fired units, 
11.5.12.8% in units using No. 2 
oil, and 13-13.8% units usmg No. 
16 oU. 

• Maintain the lowest possible steam 
pressures for supplying the radia- 
tors. • 



/ 
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CHECKPOINT 
Arc furnaces and other heaters 
cleaned and maintained on a regular 
basis? Do all units function properly? 



Yes [ r 



Notes: 



No [ ] 



CORRECTIONS 
LOW<:OST/NO.COST 
Clean heat exchanger surfaces on a 
regular basis. 

Check and adjust air-fuel mixture 

on a regular basis. 

Inspect burner couplings and 

linkages for proper fit. Repair as 

rxccessary. 

Inspect casing for air leaks. Seal all 
leaks. 

Inspect and keep any insulation in 
good repair. 

Follow guidelines for fan ai^cjl 
motor maintenance. 



CHECKPOINT 
Are radiators, convectbrs, base- 
board, and finned tube ui^its 
operated and maintained for effi- 
cient operation? 



Yes [ ] 



Notes: 



No [ ] 



CORRECTIONS 
LOW<:OST/NO<:OST 
Move all obstructions from around 
units. Air flow is essential for 
efficient heat exchange. 
Make sure that hot air is vented 
aWay from hydronic units. 
Keep heat transfeip surfaces clean.. 
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CHECKPOINT 
Arc all electric heaters functioning 
properly? Are units inspected and 
C a regular basis? 

•No [ ] 




J 



CHECKPOINT 
Are hot and chilled water, distribu- 
tion systems checked on a regular 
basis? 



Yes [ ] 
Notes: 



No n 



CORREClfONS 
LOW-COST/NO<:OST 
Keep heat transfer surfaces cleto 
and unobstructed. 
Keep obstructions away from 
units to allow proper air flow. 
Inspect fans, heating elements, 
and controls on a 'regular basis. 
Repair and replace as necessary. 
Check reflector^ on infra-red heat- 
ing* units fpr prppcr beam dir^c- 
tioh^and reflect^ce. Clean 'reflec- , 
tors on a regular basis.^ 
Check for proper operating volt- 
age. Considt niariufacturer's litera- 
ture. 

CORRECTIONS^ 
LOW-COST/NO-COST 
Inspect and test controls for 
proper operation. Adjust, jrepair, 
or replace* as necessary. 
Inspect fittings and valves^ for 
leaks. Seal all leaks. 
Check in-liixe instrumentation for 
accuracy and adjust as required. 
Inspect pipe insulation. Replace 
any woni or damaged inflation 
after repairing any leaks. • 
Inspect and clean strainers on a 
regular basis. 

Inspect heat exchangers. If a large 
temperature difference is noted, it 
may indicate problems. Repair 
any causes. • 
Inspect and clean vents on a 
regular basis. 
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nHECKPO INT 



Arc pncwmatic compressors inspected 
and maintained properly? 



Yes [ ] 
rNotes: 



No [ ] 



CORRECTIONS 
LOW-COST/NO-COST ' ' 
Inspect fittings and connections 
for air^ leaks. Seal any leaks. 
Observe compressor operation. 
Correct the cause(s) of unusual 
operation. If the compressor 
seems to run excessively, there 
may be a pressure loss in the 
tank, controls or fittings. 
Inspect air pressure in supply tank 
and supply line pressure regjulators 
for proper limits. Consult manu- 
facturer's literature. 
Check belt tension and alignment 
Periodically* inspect filters and ^ 
replace as necessary. 
Maintain motor in accordance 
with manufacturer's recommenda- 
tion. 



CHECKPOINT 
Are heat pumps maintained and 
operated in an efficient manner? 



Yes [ -] 
Notes: 



No [•] 



CORRECTIONS 
5- LOW-COST/NO-COST 
Keep air supply and return registers 
unobstructed. 

Check accuracy of thermostats 
and rec?ilibrate as necessary. 
Replace filters on a regular basis; , 
Follow manufacturer's re,(:om- 
mendations for maintenance. 
Inspect ducts for air leaks/ Seal, 
leaks with tape t>r caulk* ' * 
Inspect compressor and refrigerant 
lines for leaks* "Seal* all leaks. 
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. CHECKPOINT 
Are all steam pipes and distribution 
controls in proper working order? 



Yes [ ] 
Notes: 



No [ ] 



CHECKPOINT 
kave all steam traps been inspected? 



Yes'.t r 



•No [ ] 



\ Notts: 



.A 0 



CORKlCnONS 
LOW-COST/NO-COST 
Inspect insulation on piping and • 
other distribution compori,ents. 
Repair and replace as necessary. 
Check automatic temperature 
controls and other controls to 
insure that the system is properly 
regulated to meet heatmg needs. 
Inspect zone shut-off vaWes so 
that steam will not go to^unocc- 
upied areas. 

Inspect all valves and fittings. 
Repair all leaks. - < A. 

CORRECTIONS 

* LOW-COST/NO-COST 
Inspect steams traps for proper 
operation. Trap failure can cause • .* 
a marked loss in system efficiency. 
Several tests can be used to check 
traps: 

* Listen to trap to determine if it 
bpens and closes when it should. 

* Feel the trap on the down 
stream side. If it is excessively 
hot, it is passmg stes&n, which 

' can be caused by dirt, excessive 
steam pressure, or a n^func- . 
tioning trap valve. If^it is 
moderately hot, it is passing 
condensate, and is functioning - 
propjsrly. If- it is cold, it is not^ 
functioning at all. 

* Chedc for b^<jk pressure on 
downstream side. 

* Check temperature of return 
Imcs with, a surface pyrometer, 
by measuring temperature Jkop 
across the trap. Lack of temper- 
ature drop indicates steam blow- 
by. ■ 
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CHECKPOINT 
Have all energy^tlsing equipment and 
controls been located? 



Yes [ ] 
Notes: 



No [ ] 



CORRECTIONS 
LOW-COST/NO-COST 
Notp the location of all equipment 
and controls. 

Locate all environmentally sensi- 
tive equipment in a common area 
if practicable: 
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C. HOT AND CHILLED WATER 

CliECKPOINT 
Are hot water temperatures 
correctly regulated? 



Yes [ ] , 
Notes: . 



No [ ] 



SCHECKPOm 
Are. energy and water conservation 
practices observed? • ^ 



Yes I ] 
Notes: 



No [ ] 



CORRECTIONS 
LOW-COST/NO-COST 
Check settings on water heaters. 
Add a cycling timer to electric 
water heaters to regulate use in 
accordance with demand. 
If*hot water is circulated by a 
pump, turn pump* off when hot 
water is not needed. 
Regiifate Water temperature 
according to use— 105^F for hand 
washing and bathing— 140^F for 
dishwashing. 

CORRECTIONS' 
LOW-COST/NO^OST 

Place flow restriptors in shdwer 
heads and hot water faucets. 
Inspect all pipes, fittings, faucets, 
" and connectors. Repair any leaks. 
Inspect all hot water regulators 
and controls. Repair and replace 
as necessary. 

All hot .water tanks and pipes 
should be insulated, especially 
if they are in unheated, unin- 
sulated space. Add or repair 
insulation as necessary. 
Replace existing hot water faucets 
with spray type or flow restricting 
faucets. Consider installing spring- 
handled hot water t2^s^ ^ 
Deactivate water heaters, includ- 
ing the pilot lights,* when they are 
not needed for ah extended 
period. 

Discohnedt refrigei;^tion on water 
coolers. 
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• Discontinue treatment of drinking 
water if possible. 

CAPITAL EXPENSE 

• Relocate water heaters so they are 
adjacent to the point of use. 

• Consider installing a water heat 
recovery system on the air condi- 
tioner. 



CHECKPOINT 
Have all tanks, pipes and fittings 
been inspected?^.,.^ 



Yes [ ] 



Notes: 



No [ ] 



CORRECTIONS 
LOW<]OST/NO<]OST 
Inspect for leaks. Repair as 
necessary. 

Inspect insulation on tanks and 
exposed pipes. Repair or add 
insulation as required. 
Inspect and test controls for 
proper operation. Adjust, repair or 
replace as necessary. 
Check in-line instruments for 
accuracy. Adjust, repair or replace 
as necessary. 

Inspect and clean strainers on a 
regular basis. 

Inspect heat exchangers. If a 
large temperature difference is 
noted, it may indicate air binding, 
clogged strainers, or scale buildup. 
Determine causc(s) and correct". 
Inspect and clean vents on a 
regular basis. Clogged vents 
restrict air elimination, reducing 
system efficiency. 
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D. LIGHTING 



1 . PATTERN OF USE MODIFICATIONS 



CHECKPOINT 
Is artifical lighting used in as effi- 
cient manner? ' 



Yes [ ] 
Notes: 



No [ ] 



CORRECTIONS 
LOW-COST/NO-COST 
Use natural light to the maximum 
practicable extent. 
Place "lights off" signs near 
switches. 

Keep windows and skylights clean 
to maximize light transmission. 
Establish a lighting usage program 
which includes alighting schedule 
corresponding to occupancy 
patterns. Use only the number of 
lights necessary and make sure 
that the lights are off when not in 
use. 

Move desks closer to SQurces of 
natural light. Grbup desks so 
tHat they can take advantage of 
natural light and luminaires. |t is 
cheaper to move desks than it is to 
move lights. 

Arrange work so that sidewall 
daylight crosses at right angles. 





2. LUMINAIRE MAINTENANCE 

Arc lamps and fixtures selected and 
maintained for energy^ efficiency? 



Y« ( ] 



Notes: 



No [ ] 



CORRECTIONS 
LX)W^qST/NO^OST' 
Use lower voltage lamps as replace- 
ment when light output is accept- 
able. For example, a 35-watt 
fluorescent lamp uses 20% less 
energy than a 40-watt lamp. 
Keep lamps and reflective surfaces 
clean. ^ y 
Clean walls and ceilings on a/ 
regular basis. 

Remove unnecessary lamps and 
ballasts. 

Replace defective ballasts with the 

high efficiency type.» 

Avoid using "long-life" bulbs. 

They are not efficient. 

Clean lenses and shielding in 

fixtures. 

Keep windows clean to maximize 
light transmis'sion. 

CAPITAL EXPENSE 

Repaint walls with light, reflec- 
tive colors. " 

Replace light fixtures with more 

efficient units. 

Install automatic lighting 

controls. 

Install dimmers in classrooms. 
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3. ILLUMINATION LEVELS 

CHECKPOINT • 
Arc lightmg Icycls maintained that 
arc. appropriate for the task and 
energy efficiency? 

Yes [I'. No [ 1 




, CORRECTIONS 
LOW<:OST/NO-COST 
. Using a light meter, adjust lighting 

• levels by removing lamps and 
fixtures as required. Use dimmers 

where installed. 

f 

CAPITAL EXPENSE 
Replace old fixtures with more 
efficient types. 
. RepFace lamps where they are 
operating at 70% of their origin^ 
output, as measured by a lig^t 
meter. 

Add switches and timers, or - 
photo cells, to provide greater 
control Over lightmg. 
. Repaint walls using light, reflective 

• colors. 



C-31 



17, 



E. FACaiTY UTILIZATION 



1.,^ SCHEDULING 

- ' CHECKPOINT 
Is facility use planned for mckximum 
efficcncy? 



Yes [ ] 
Notes; 



No n 



CHECKPOINT 
Has the interior space of the facility 
b.een evaluated and adjusted from 
the perspective of energy use? 



Yes [ ] 



Notes: 



No [ ] 



CORRECTIONS 
LOW<:OST/NO<:OSTS 
Schedule cleaning and maintenance 
activities during Aylight hours, 
whenever possible. 
Consolidate activities to reduce 
building usage. 

When rescheduling is not possible, 
use lights and equip mer^t only in 
areas where personnel are working. 
Reduce thermostat settings to 50^ 
F during the heating season, when ' 
the building is unoccupied. 
Turn off all air conditioning units 
whenever the building is unoccu- . 
pied. ^ .\ ^ 

CORRECTIONS 
LOW-COST/NO-COST 
Adjust schedules so rooms are in 
* continuous use. 

Eliminate tasks and instructional 
elements that consume excessive 2 
amounts of energy'. 
Turn off* heating and cooling 
system, or turn off registers in 
pied areas if nothing in, 
^Jiat »space will be'^^dversely 
affected. 

• Evaluate instructional programs 
arid schedule room use to reduce 
energy consumption. 

• Examine ^e tasks, and instruc- 
tional elements...,^ curriculum 
programs, and.jncorp^rate energy 

f lessons. 

• Reduce heating and cooling .^ 
^d^rm^ds of unoccupied areas 

with appropriate control systems. 
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2. OCCUPANT HABITS 

CHECKPOINT 
Have all personnel been instructed to ^ 
implement specific conservation % 
measures? 



tes [ ] 
Notes: 



No [ ). 




CORRECTIONS 
LOW-CdST/NO^OST 
Instruct staff about specific con- 
servation measures by distributing 
checklists. > (See Appendix C.) 
Post thermostat temperature set- 
ting reminders. 

Instruct staff to keep windov/s 
and doors closed while heat or air 
conditioning is on. 



CHECKPOINT. • 
Are all personnel ajvare, of .the 
importtincf of conserving energy? 



Yes [-] , 

'j 

Notes: ' 



No [ ] 



, CORRECTIONS 
LOW-COST/NO-COST 
Offer m-service training to instructji 
personnel about the impprtance of 
conservmg energy^__ 
Use placards and signs to rem&id 
personnel about conservation 
techniques. 

Keep the building occupants 
informed about the energy conser- 
vation |;uidelines. 
Institute*^.preventive maintenance 
training program. , 



/ 
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APPENDIX D: 

RECOMMENDED EMERGENCY CONTINGENCY MEASURES 



RECOMMENDED EMERGENCY PROCEDURES ^ 

If an energy emergency is declared, every school distr/ct should consider the 
following actions. Some of these actions require suspension of State Board 
Regulations, Florida Statutes, or Federal Regulations. Proper authority must 
be granted before these actions cari be implemented. ^ 

Stage I ' Moderate Energy Emergency o ^ ^ 

Facilities ^IH^ 

/ • Serve cold lunches and breakfasts only. >* 



Avoid serving site-prepared lunches. 



• Limit all extracurricular air-conditioned, heated, lighted events. 
" • •* » 

• TcJtal shutdown on evenings, weekends, and hc^l^days^when unoccupied, 
except for freeze protection. 

\' ^ 

Turn on air-conditioning one half hour after beginnjig^of school and 
off one half hour before closmg, if the temperature is above 80^. 

. . Set thermostats at 78-80^F for cooling; 65-80®F for heating.^ 

• RedjLicc lighting to 50 foot candles in all areas. ' * 

• Eliminate hot water showers. ^ 

• Reduce (mechanical) outside air ventilation to^4 cfm. > . 

J 

Transportation » " 

• Eliminate transportation of less than 2 miles. 

. Eliminate non-instructional transported fiqld trips. 

• Limit transported instructional field trips. * ^ ^ ♦ 

• Limit all out-of-town extracurricular activities in districts with five^or 

• more schoolSr 



• Transport students to the nearest appropriate school center. 

• Increase distances between bus stops. 

• Restrict out-of-county travel 2tnd curtail in-county travel. 

• ^Transport schopl personnel on school buses on a space-available basis. 

Calendar and Instruction 

I 

• Restrict driver's education to classroom training. 

• Establish a plan for 4-day school v/eejc v/it|i extended hours. 

V 

• Waive 180-day rule for a 300 minute day and plan for a 250 minute 
day (hold FTEharmlcfss). \ 

• Consolidate programs in central centers. ^^^^'^ 

\ ' . ' * . • 

• Curtail adult and community education classes to pointy Svhere 

energy efficiency is a criterion and limit summer and adult school to 
compensatory, promotions programs. 

« Schedule vacations vso entire buildings can osed. Schedqlc closings 
during periods of high energy need. 

• Provide in-service energy emergency training for school staff. 

> • 

. • Place greater emphasis on energy conservati^K^ in the instructional 
program. 

Stage II - Serious Energy Emergency 
Facilities 

• '-Reduce lighting to 30 foot candles or less. 
Reduce medianical ventilation to 3 cfm. 

Eliminate air conditionii^g in schools with operational windows. 
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Transportation 

- Suspend court-ordcfcd busmg for dcicgration. 
EUminate^transportcdiicld^trips.^ - 




• Establish a minimum load per unit based on fuel efficiency. 

• Establish a ride-sharing ^program' for students, parents and faculty. 
Calendar and Instruction 

• Declare a 4-day school week. ^ 
. Reduce instructional day to 250 minutes. 
. Elimmate adult and community school programs. 

• Eliminate energy-intensive programs. 
. Establish comprehensive high schools. , - 
. Centralize in-servlcc programs. Use ITV and group leaders. 
. Establish a "hold harmless" on all FTE fundmg. 

Guidelines for Building Shutdown f 

^ Locate all mechanical, gas, oil, and electric equipment and a^jliances. 
Disconnect all electric items ^ptjjmake sure pilot lights are extinguished 
on gas and oil burners. \ ' ^ 

.* 

. Wepare all equipment and appliances for storage m accordance with 
manufacturer's recommendations. 

. * Insure that all items have been removed from refrigerators and freezers. 
-'If somcjtcms in laboratory refrigerators can not be moved ^afely, 
conj^Scrdisposal, followmg" proper procedures. 

. Remove water from all water-carrying systems, mcludmg radiators 
on standby generators and other equq)nient if freeze protection has 
not be^n provided. f 
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• Close anal^cure all windows arlijjdoors; 

/■^ * , » 

• Disconnect all emergency lights so that they willt^ot^burri needlessly , 
and deplete .their battery charge. 

• Throw main power switches. off. * , ^ 

• Place airy remaining fuel supplies (oil and bottled gas) under lock and!' ' ' 
Icey. Consider, removing all remaining supplies to a ccn^ad location to 

, prevent loss. • ' ■ • ; < 



: V 



s • * 



V 



ERIC. 



p4. 



' 0 



APPENDIX E: 
REFERENCES 



V 



•ERJC . 



ASHRAE Handbook of Fundamentals, 1972. New York: Arricri9an Society 
of Heating, Refrigeration and Air Conditioning Engineers, Inc., ^1974. 

,Ihis handbook explains the functibn and design of ail types of HVAC 
systems. It includes information that will be helpful when testing, balancing, 
and maintaining HVAC systems. 

Available from the Florida State Library : Call number 697 AM£. 



Baron, Stephen L., P.E., Ed. Manual of Energy Saving in Existing Buildings 
and Plants, Vol, 1. Facility Operation and Maintenarice, Englcwood Cliffs, 
N J.: Pr^ntice-Hall, Inc, 1979. • 

This book explains the energy management process in the industrial setting. 
Many of the operating procedures covered in this b^ok are applicable to 
schools because the energy-usii^-systems are often identical to those installed . 
in industrial or commercial facilities. ^ \ ^ ' ' 

T^vailable from the Florida State University*Library: Call number TJ1635 
B84B37. 

• t 

'bervin, Ronald.and Carol Nicc^^jtt^ to Cut Your Ener^ Bills. Farmkigton, 
Michigan: Structures PublishingXQmpany, 1979. 

This little book is oriented toward the^'homeowner. 3ut many of the sugges- 
tions contained in it are very useful in the school setting. Many of them have 
been included in this handbook. * 

Available from the Florida State Ijibrary : Call number 644 DER^j^ 

Dubin, Fred S. and Chalmers G. Long^Jr.^ Energy Conservation Standards. 
New York: McGraw-Hill, 1978. ' • 

, * .... 
Thiswcgrk discusses various standards in the area of building 4esign, climate 

control and lighting as they relate to energy conservation. It may be reviewed 

before evaluating plans for new construction or remodeling projects. 

'a 

Available from the Florida State tijiiversity Library: Call number Tjl63.5 
^B84D79^ 
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Dumas, Lloyd J., The Conservation Response, New York: D.C. Heath and 
Co., 1976. 

This book examines the conservation response, e.g., the ways in which institu 
tions, including government and industry, must respond to energy shortages 
and environmental crises. It would make excellent reading for advanced high 
school social studies classes,. ^ 

Available -from the Florida State Library: Call number 621 DUM. 

Haines, Yacou* Y., ed. Energy Auditing and Conservation. Washington, 
D.C: Hemisphere Publishing Corporation, 1980. 

This boqk describes the energy auditing process. It may be reviewed by 
^ the members of the energy< audit teams so that they may better understand 
the method and goals of an Energy Audit. 

^ • * 

Availabltr fr^ the Florida State University Library-: Call number TJ 163.5 
V6N36, 1979. 

Here Comes The Sun, 1981. Eoulder, Colorado: Joint Venture, Inc., 1975. 

This little book examines a series of very innovative solar designs conceived 
by a group of architects and visionaries. It makes interesting reading.!^- 
^ ^htJuld be of interest to high school 'art and architecture teachers and 
students. 

Available fropi the Florida State University Library: Call number TH7413 
J64, 1975. 

c 

Jones, Philip G. "...To Help Your School Cope With The Energy Crisis", 
The American School Board, Vol. J6]l, No. 1 (January 197$), p. 30. 

'Thi$ article pointy out the* need for schools to take steps to cope with 
the energy crisis. When this article was written, energy management was 
a brand new concept, but it still indic^^ the necessity of planning and 
management to cope with enefgy shoi:tk^. ^ " ' 



Landsbcrg, Dennis R. and Ronald Stuart. Improving Energy Efficiency ir 
Buildings. Albany: State University of New York Press, 1980. 

This book describes strategic^ for improving energy efficiency through 
retrofit and energy -efficient new design. 

Available from the Florida State University Library: Call number TJ 163.5 
B84L36. 



Roosc, Robert W., P.E., ed. Handbook of Energy Conservation for Mechani- 
cal Systems inSuJldings. New York: Van Nostrad Reinhold Co., 1978. 

This technical manual describes how energy can be conserved by modifying 
mechanical systems and implementing improved maintenance practices. This 
book should be useful to building^ superintendents and en^eers. 

Available from the Florida State University Library: Call number 696 
HAN. 

s 

Smith, Craig B., ed. Efficient Electricity Use. New York: Pergamon Press, 
Inc., 1976. / 

This enormous book covers all phases of electrical use. It includes standards 
and procedures for improving the efficiency of all sorts of electrical items. 
The sections on lighting should be very helpful when lighting modifications 
are to be analyzed. 
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The following documents were reviewed during the preparation of this 
handbook. Many of them include plans developed by school districts and 
other states for energy management programs. The best features of these 
plans were incorporated in this handbook. Copies may be available from 
the publishing organization. 
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Broward County Energy Conservation Program, Tallahassee: State of Florida, 
Department of Education, Office of Environmental Education, 1976. 



Broward County Energy Conservation Prograrp/s, Broward County School 
Board, 1978. ' ^ ^ ^ 

Comprehensive Program and Plan for Federal Energy Education Extension 
and Information Activities, Washington, D.C.: U.S. Departtnent of Energy, 
Assistant Secretary for Conservation and Solar Applications, Office of 
State and Local Programs, Office of State Grants Program, 1978. 

Draft Contingency Plan for School Districts, Tallahassee: State of Florida, 
Governor's Office, Office of Emergency Planning. (Unpublished). 

Energy Conservation, Clay County Public Schools, 1979-1980. « 

Energy Conservation and Heating Handbook. Raleigh: State of North 
Carolina,' Office of the Controller, Division of Plant Operation of the North 
Carolina State Board of Educatiohv^l974. 

Energy Conservation and Management Plan. Okaloosa County. School Board, 
1980. 

Energy Conservation 'and Management Program for the Superintendent 
Office.Srantley County Schodt System. The Southeast Georgia Area Plan- 
ning and Development Commission, Management Services Division, 1977. 

Energy Conservation, Lee County Public Schools. Tallahassee: State of 
Florida, Department of Administration, State Energy Office, 1978-79. 

Energy Conservation Plan. Madison County Public School Board, 1979. 

Energy Conservation. Seminole County School Board, 1978. 



An Energy Conservation HandSook for Orange County School District. 
Orlando, Florida: Orange County, 1979. 

Energy Conservation Plan. Sumter County School Board, 1979-80. 

Energy Management. Jacksonville: Duval County Public Schools (First 
Draft). 
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Energy Management Miami: Dade County Public Schools. 

Energy Management for School Administrators, Columbus, Ohio: Ohio 

Dep^tment of Education. 
m 

Energy Management Handbook for Public Schools (First Draft). Tallahassee: 
State of Florida, Department of Administration, State Energy Office, 
1978.. 

Energy Management Plan. Indian River County School Board, 1980. 

Energy Management Plan. Montgomeiry: 3tate of Alabama, Department of 
Education, Bulletin No. 24, 1980. 

. 0 

Energy Management Plan of the Holmes County Public Schopjs. Tallahassee: 
State of Florida, Department of Education, Office of Environmental Educa- 
tion. 

Energy Management Plan of the Liberty County Public Schools. Tallahassee: 
State of Florida, Department of Educatioit; Office of Environmental Educa- 
tion. 

Florida Energy Conservation Manual. Tallahassee: State of Florida, Depart- 
ment of General Services, Division of Building Construction and Property 
Management. " » ^ 

Florida Life Cycle Analysis Manual. Tallahassee: State of Florida, Depart- 
ment of GeneraJ^crvices, Division of Building Construction and Property 
Management'. , ' 

Interim Florida Energy Emergency Contingency Plan. Tallahassee: Governor's 
Energy Officc'"(Unpubli&hed). . 

9 

The Local Energy Program Manual for School Administrators, Raleigh: 
North Carolina Department of Education, 1980. 

Making Cents of Your Energy Dollar. Waihington, D.C.: U.S. Department of 
Energy, Assistant Secretary for Conicrvation and Solar Applications, Institu- 
tional Building Granti Program Division. 

Managing Brevards Energy. Brevard County School Board, 1980. 
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North Carolina Department of Education Energy Conservation Plan. Raleigh:^ 
North Carolina Department of Education, 1976. 

Okeechobee County School System Energy Conservation Plan. Okeechobee 
County School Board, 1978. 

Palm Beach County Utility Management Pro-am. Palm Beach, Florida: Palm 
^Beach County, 1977. 

SEED: Schoolhouse Energy Efficiency Demonstration, Houston: Tenneco, 
Inc., Public Af!fairs Depaa^ent. 

South Carolina Energy Management Policy, N.D. 

The State Educational Agency and Energy Conservation in Educational 
Facilities, Colorado, Building Systems Information Clearinghouse. Educa- 
tional Facilities LjJDoratories, Inc., November 5, 1974. 

System SaveS Through ^Energy. Management, Palatka, Florida: Northeast 
Florida Educational Consortuim. , 

Texas Energy Con^servation Program: Schools, N.D. ^ 

Total Energy Management Washington, D.C.: U.S. Department of Commerce. 
N.D. . 

Total School Energy Management Program, Washington, D.C. U.S; Dcpart- 
ment*of Energy. N.D. 
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This handbook Has been arranged so that^ the Energy Management Coordi- 
nator may distribute selected portions among the school system's personnel. 
The following index identifies some of the topics covered by the handbook 
that would be addressed by different individuals. Because the structure of 
the energy management program will vary from distrrct to district, and some 
individuals may perform more than one function, the following index may 
be used as a guide for identifying those portioi\s of the handbook that 
should be rcvicyed by personnel from the various functional areas. 

CURRICULOM DIRECTOR ' Page No. 

Development of Mission Statement 1-3-1-5, 

4-3 

Participation on Energy Management Committee 1-2 \ 

Participation on Energy Management Teani . .1-5 

Planning .' a \ . 4-1--4-6, . 

■ ; ' ' % k '^-10-4-17 

Implementation 4-17-4-22 

Monitoring and Evaluation i : 4-22-4-23 . 

. { . "- ^ \ ^ ' 

Energy Egucation ^ 5-1--5-8 

• • • ^ ^ • . 

Emergency Gontingericy Measures 6-1-6-6, 

* V , \ Appendix D 
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FACILITY MAINTENANCE PERSONNEL 



Page No. 



Development of Mission Statement » ^ 1-3--1-5, 

> 4.3 
P^grticipation on Energy Management Committee 1-3 

Participation on Energy Management Team 1-5 

Iniplementatiqn of Immediate Action Checklists . , y/, Appendix B 

^. (B-11--12) 

Completion of Building'^rofile 2-1, 

Appendix A 

Inv«it6ry anaTJcSgfiption ^ • 2-2 ^ 

Energy Use Data Collection f .2-2-2-8 

^ ' Data Analysis, Energy Use Index 2-8--2-10, 

Appendix A 




Completion of Energy Audit. 



Planning 



.4-6-4-10, 
Appendix C 

4-1-4-6. " 
4-10-4-17 



Implementation , V. . . . . ^4-17-4-22 

Monitoring and Evaluation 4-22-4-23 
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FOOD SERVICE PERSONNEL Page No. 



< 



I 



Development of Mission Statement 1 -3- 1-5 , 

' ' ^ 4-3 

Participation on Energy Management Committee " 1-2 

Participation on Energy Management Team 1-5 

J 

Implementation of Immediate Ac-tion Checklists Appendix B 

(B43*-B-15) 

Completion of Building Profile 2-1, r 

Appendix, n; 

Inventory and Description 2-2, ^ 

Appendix A ■ 

Completion of Energy Audit. 4-6-4-10, 

^ * Appendix C 



PARENTS Page No. 

Development of Missbn Statement 1-3-1-5 

Participation on Energy Management Committee 1-3 

Participation on Energy Management Team 1-5 

Mplemcntation of Immediate Action Checklists Appendix B 



(B-20) 



> F-3 
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PRINCIPALS , Page No. 

Development of Mission Statement 1-3--1-5, 

4-3 

Participation on Energy Management Committee . . . 1-2 

Participation on Energy Management Team ' .'1-5 ^ 

Implementation of Immediate Attion CheckTists 2-1, 

2-ll:--2-12, 
Appendix B 

Operational Practices 3-10-3-14 

m 

Completion of Building Profile ..... 2-1, 

Appendix A 

Inventory and Description. . . 2-2 

Energy Use Data Collection ; . . .' 2-2-2-8 

Data Analysis, Energy Use Index 2-8-2-10, 

Appendix A 

Completion of Energy Audit , l?Vs<;. 4-6-4-10, 

t Appendix C 

Planning '. 4-1 --4-6, 

4-10-4-17 

f >5 

Implementation 4« 1 7-4-22 

Monitoring and Evaluation ^-22-4-23. 

Enelrgy Education 5-1-5-8 

Emergency Contingency Measures 6-1-6-6, 

Appendix D 



PROCUREMENT DIRECTOR * . Page No. 

Development of Mission Statement rv 1-3-1-5, 

^ 4-3 

Participation on Energy Management Committee 1-3 . 

Participation on Energy Management Team . . 1-5 

Operational Practices , . . . 3-26-3-34 

Planning .....T..r^ x- 4-1-4-6, 

» ' X • .4-10-4-l| , 




plementation : 4-17-4-22 

Monitoring' and EvSijaiion . '. .• >.'..... v,. .4-22-4-23 

STUDENTS ^ I Page No. 

Development of Mission Statemenf. 1-3-1-5, 

' 4-3 

arti(ipation on^Atfi-gy Management Comj^ 1-3 

^ "'" ^ * • • • * 

Participation on Energy Management Team 1-5 

Implementatioi^f Immediate Action Checklists Appendix 

* (B-19) 
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SUPERtNTENDENT 

Development of Mission Statement.* 

Participation on Energy Management Committee 
?artic)pa^on on Energy Management Team \ . . , 

Deratjonal Practices. . . . I . ^ 

Planning ....... . . 



Page No. . 

1-3-1^5, 
4-3 

.r-2 

.1-5 

.3-1-3-38 



4.I-.4.6, 
4-10-.4-17 



« Implementation \ 

V Monitoring and Evaluation 

Energy Education ". . . 

Emergency Contingency MeasureSj^ , 



.4'-l 7-4-22 ■ 

.V22-4-23 

.5-1--5-8 

.6-1--6-6, t 
Appendix D 



TEACHERS , . Page No. 



4 



Development of Mission Statemept 1-3-1-5, 

4-3 

Participation on Energy Management Committee 1-2 

I 

Participation on Energy Management Team 1-5 

• * \ 

Implementation of Immediate Action Checklists . .Appendix B 

(B-^-B-lO)" . 

Operational Practices - 3-10-3-14 

Energy Education 5-1-5-8 

V 

TRANSPORTATION DIRECTOR ^ Page No. 

Development of Mission Statement 1-3-1-5 

Participation on Energy Management Committee : . .1^2 * 

Part icipatiomon Energy Management Team 1-6 % 

Implementation of Immediate Action Checklists Appendix B 

(B-16-B-18) 

Operational. Praaices 3-14--3-26 

manning •. 4-1-4-6,- 

4-10-4.17 



( 

VI 



Irji^lementatton. . .' 4-17-4-22, ^ 

Monitoring and Evaluation . . . < 4-22-4-23 

Emergency Contingency Measures 6-1-6-6, 

Appendix D 
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SCHOOL DISTRIiCT CONTACT PERSONS 



FOR ENERGY EDUCATION 



Superintendents 

ALACHUA '. 

Dr. Walter L. Sickles 
1817 E. University Ave. 
Gainesville 32601 
(904)373-5192 

BAKER 

Tim Starling 

532 S. Boulevard East 

Macclenny 32063 

(904)259-6251 

BAY 

Pete Holman 
P. O. Drawer 820 
Panama* City 32401 
(904)769-1431 

BRADFORD 

Thomas L. Casey, Jr. 
582 No. Temple Ave. 
Starke 32091 
(904)964-6800 

BREVARD 

Robert L. Blvibaugh 
1260 S. Florida Ave. 
Rockledge 32955 
(305)631-1911 



Curriculum 



Dr. Joseph Wood 
1817 E. University Ave. 
Gainesville 32601 
(904)373-5192 



Tim Starling^ 
P. O. Box 465 
Macclenny 32063 ■ 
(904)259-2351 

I 

Harvey H. Casey 
1855 Liddon Rd. 
Panama City 32401 
(904)769-1431 



Jerry McGriff 
Bradford High 
Starke 32091 
(904)964-8732 



Dave Murray 
1^74 S. Florida Ave. 
I^it^kledge 32955 
"(«05)631-19ir 



Management 



Gerald R. Manuel 
1817 E. University Ave. 
Gainesville 32601 
(904)373-5192 • 



Michael Yarbrough 
392 So. Boulevard E. 
Macclenny 32063 
(904)259-6251- 



William J. Slocumb 
P. O. Drawer 820 
Panama City 32401 
(904)769-1431 , 



Lennard B. Register 
582 N.. Temple 'Ave. 
Starke 32091 
(904)964-6800 



John W. Fletcher 
1260S.Fla. Ave. 
Titusville 32780 
(305)631-1911 



J 
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BROWARD 



Dr. William T. McFatter, 

P. O. Box 5408 

Ft. Lauderdale 33310 

(305)765-6000 



Dr. Paul Bethune 
5440 Plantation Road 
Plantation 33317 
(305)765-6367 



^Kenneth Russ ' 
3810 N.W. 10th Ave. ' 
Ft. Lauderdale 33309 
(305)765-6000 ' 



CALHOUN 



Howard Johnson 
425 E. Central Ave. 
Blountstown 32424 
f904)674'-8733 

CHARLOTTE - ' 

James B. Lawless 
1016 Education Ave. 
Punta Gorda 33950 
(813)63R-2121 ' 

CITRUS ^ 

Roger Weaver 
1507 W. Main St. 
Inverness 32650 
(904)726-1931 



CLAY 



Jesse Tyncs, Jr. 
P.O. Box 488 

Green Cove Springs 32043 
(904)284-3041 

COLLIER 



Dr. Andrew Ramsey 
626 N. Main ' 
Blountstown 32424 
(904)674-8734 



Mary Nell Gunter 
1016 Education Ave. 
Punta Gorda 33950 
(813)639-2121 



John H. Hcadlcc 
1507 W. Main Street 
Inverness 32650 
(904)726-1931 \ 



Walter L. Brock 

P. O. Box 488 

Green Cove Springs 32043 

(904)284-3041 



Frank Guiford 

425 E. Central Ave. G-20 

Blountstown 32424 

(904)674-8733 



Leon P. Darscy 

1(M6 Education Av^^_ 
Punta Gorda 33950 
(813)639-2121 



Charles P. Hayes 
1507 W. Main St. 
Inverness 32650 
(90^726-1931 



Joseph Elliptt, 

900 Walnut Street 

Green Cove Springs 32043 

(904)284-3T)41 



Dr. Thomas L, Richcy 
3710 Estey Ave. 
Naples 33942" 
(813)774-3460 



Donald Thompson 
3710 Estey Ave. 
Naples 33942 
(813)774-3460 



Robert C. Wilson 
3710E4tcy Ave. 
Naples 33942 
(813)774-3460 
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COLUMBIA 

Dr. Silas Pittman 
P.O.Box 11'48 
Lake City ?2055 
(904)752-0787 

DADE 



Dr. Rose Smith 
P.O. Box 1148 • 
Lake City 32055 
(904)752-7812 



Dr. Otis Houston 
P. O.' Box 1148 
Lake City 32055 
(904)752-078^ 



Dr. Leonard Britton 
1410 N.E. 2nd Ave. 
Miami 33132 
(305)350-3268- • 



Harriet Ehrhard ' 
-1410 N.E. 2nd Ave. 
Miami 33132 
(305)350-3506 



Edward C. Kermy 
•14l0 N.E. 2od Ave. 
Miami -33132 
(305)350-3275 



DESOTO- 

hn R. Gambrcll 
P. O. Drawer 1460 
Arcadia 33821 
(813)4944222 

DIXIE 

H. Allen Harden 
P.O.BoxG 
Cross City 32j528 
(904)498-3305 

DUVAL 

Herb Sang 

1325 San Marco Blvd. 
Jacksohville 32207 
(904)633-6350 



Dennis Koch 
P. O. Drawer 1460 
Arcadia 33S21 
(813)494^222 



Bill Rains 
Box 3-B 

Cross City 32628 
•(904)498-3770 



Dr. William Fr^ar 
1325 San Marco Blvd. 
Jacksonville 32207 
(904)633-6170 



Dennis Koch 
P.O. Drawer 1460 
Arcadia' 33821 
(813)494-4222 

Lloyd Jones 
BoxK 

Gross City 32628 
p04)49ff-3231 



Donald Bulat _^ 
Mgf^ Custodial Service 
3704 Liberty St. 
Jacksonville 32206 
(904)633-6034 



ESCAMBIA 

Charles Stokes 
P.O. Box 1470 
Pensacbla 32597 
(904)432-6121 



p.oy L. Hyatt , " 
207 E. Main St. 
Pensacola 32051 
(904)438-1140 - 



A.J.SchuItheis 5 
215 W.Garden St. 
Pensacola 32501 
(904)432-6121 
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FLAGLER 

4 

Richard Wells » 
P. O. Box 755 
♦Bunnell 32010 
(904)437-3327 

FRANKLIN 

Robert J. Daria 
P.O. Drawer 70 
Apalachicola 32320 
(904)653-8835 

. GADSDEN 



J 



Ralph MiUcr 
,P. O. Box 755 
Bunnell 32010 
(904)437-3327 



Catherine Floyd 
P.O.Box 70 
Apalachicola 32320 
(904)653-8134 



Coy Harris . 
P.O. Box .755 
Bunnell 32010 
(904)437-3327. 



J. Hunter Page 
P. p. Drawer 70 
Apalachicola 32320 
(904)653-8835 



Grinfelle E. Bishop 
P.O. Box 818 
Quincy ?2351 
(904)627-9651 



Dr.Jacob'E.Till 
P.O.Box 818 
Quinc^ 32351, 
(904)627-965f 



Pugh Young 
Pi:p.Box818 
Quincy 32351 
(904)627-9651 



GILCHRIST 

'1 

Ray £. Thomas 
P.O.Box 67 
Trenton 32693 
(904)463-2331 

*GLADES 

Lester Mensch 
P.O.Box 459 
Moore H^ven 3347 1 
(813)946-0323 

GULF 

B. Walter Wilder 
P.O. Box 969 
Port St. Joe 32456 
(904)229-6 12^ 



Carl Williams 
P.O.Box 67 
Trenton 32693 
(904)463-2196 



John Holbrook 
P.O. Box 97 
Moore Haveg 33471 
(813)946-2941 



Laura A. Geddie 
P. O. Box "G" 
?$t St. Joe 32456 
(904)229-6124 



Raymond Avery 
P. O. Box 67 
Trenton 32693 
(904)463-2331 



Eugene Roux 
P.O.Box 459 
Moore Haven* 33471 
(813)946-2941 



Harrcll E. Holloway 
P. O. Box 969 
Port St. Joe, 32456 
(904)229-6124 
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HAMILTON 

< 

FredD. Greene 
P.tT Box 1059 , ; 
Jasper 32052 ' *" 
(904)792'1228 ^ 

HARDEE ' 

John E. TerreU 
P.O.Box 757 
Waychula 33873 
(813)733-9058 • 

HENDRY • 

James C. Edwards^ 
P.O. Box 787 
LaBelle 33935 
(813)675-0606 

HERNANDO 

Dr. James K. Austin 
/ 919 U.S. 41 North 
Brooksville 33512 
(904)796-6761 



James B. Coe 
P.O.Box 1059 
Jasjier 32052 
(904)792-122(8 



john W. Maddox 
P, 0. Box 757 
Wauchula 33873 
(813)7a3-6776 



Linda Tcipis ^ 
475 E. Osceola AVe. 
Clewiston 33440 
(813)675-0606 



Roger R. Landers 
919 U.S. 41 North 
Brooksville 33512 
(904)796-6761 



J. Charles Jones 

P.O. Box 1059 
Jasper 32052 
(904)792-2849 



Hilton \Villiams 
P.O. Box 757 
Wauchula 33873 
(813)77^-6776 



James C. Edwards, Supt. 
475 E. Osceola Ave. 
Clewiston 33440 
(813)675-0606 



Roger R. Landers 
919 U.S. 41 North 
Brooksville 33512 
■^(904)796-6761 



HIGHLANDS 

Billy C. Cason 

426 School St. ' 

Sebting 33870 • 

(813)382-1121 

HILLSBOROUGH 

Dr. Raymond Shelton 
P.O.Box 3408 
Tampa 33601 
(813)223-2311 



Richard R. Farmer 
426 School St. 
Sebring 33870 
(813)382-1121 



Michael Mullins 
707 E. Columbus Dr. 
Tampa 33601 
(813)228-8666 



» Walt §hirley 
426 School St. 
Sebring 33870 
(813)382-1121 



Stanley J. Domal 
P. O. Box 3408 
Tampa 33601 
(813)272-4112 



ERIC 



J 
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HOLMES 

• Johnnie J. Collins, Jr. 
201 N. Oklahoma S{. 
Bonifay 32425. 
(904)547-3822 

INDIAN RIVER 

I>. James A. Bums 
P.^^^Boxy2648 
V^plBeach 32960 
(30^)567-7165 

JACKSON 

Robert E. Childs 
P. O. Box 809 
Marianna 32446 
(904)526-2573 

JEFFERSON 

Desmond M. Bishop 
P. O. Box 499 
Monticello 32344 
(904)997-3562 

LAFAYETTE 



Mrs. Frances Fleming 
'2ai N. Oklahoma St. 
Bonifay 32425 
(904)547-3426 



Dr. Jackson McAfee 
P. O. Box 2648 
Vero Beach 32960 
(305)567-7165 



Thomas Melvin 
P. O. Box 809 
Marianna 32446 
(904)526-2573 



Orvis Day 
P. O. Box 499 
Monticello 32344 «. 
(904)997-3562 



Jack Davis 
201 N. Oklahoma St. 
Bonifay 32425 
(904)547-2761 



Tildon Davis 
P. O. Box 2648 
Vero Beach 32960 
(305)567-7165 



Joan Patterson 
P. O. Box 809 
Marianna 32446 
(904)526-2573 



Steve Foland 
P. O. Box 499 
Monticello 32344 
(904)99^-3562 



Randall Hewitt 
P.O. Box 58 
Mayo 32066 
(904)294-1351 



Delores Ceraso 
Box 107 
Mayo 32066 
(904)294-1616 



Hal Thomas 
P. O. Box 58 
Mayo 32066 
(904)294-1351" 



LAKE 



Carl Pettitt 

201 W. Burleigh Blvd. 
Tavares 32778 
(904)343-3531 



J. Leon Hamilton 
201 W, Burleigh Blvd. 
Tavares 32778 
(904)343-3531 



Nolan ;Huffer 

201 W, Burleigh Blvd. 

Tavares 32778 

(904)343-3531 
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ERIC 



LEE 



Ray V. Pottorf 
2055 Central Ave. 
Ft. Myers 33901 
(813)334-1102 

•LEON ^ 

Charles Codch 
2757 -W. Pensacola St. 
Tallahassee 32304 
(904)576-8111 

LEVY 

Francis Rowell 
P. O. Box 128 
Bronson 32621 
(904)486-2151 v 

LIBERTY ) 

Jerry M.Johnson 
P. O. Box 428 
Bristol 3232i 
(904)643-2275 

MADISON 

Randall M. Buchanan 
P. 0. Box 449 
Madison 32340 
(904)9734081 

MANATEE 

Dr. William Bashaw 
P. O. Box 9069 
*" Btadenton 33506 
(81,3)746-5171 



William Hammond 
5456 Parker Ave. 
Ft. Myers 3390T' 
(813)334-19^3 



T)aphije Kallenbom 
2757 W. Pensacola-St. 
Tallahassee 32304 
(904)576-8111 



/ 



Dr. Frank Reeves 
P.O. Box 128 
Bronson 32621 
(904)486-2138 



Ferrell Wahlquist 
P. O. Box 428 
Bristol 32321 
(904)643-6553 



/■ Imojean Smith , 
Madison Middle School ' 
Madfson 32340 

- ^ (904)973-2208 



Robert B. Kitzmiller 
P. O. Box 9069 
Bradenton 33506 
(813)746-5171 



Richard L. Prickett 
2055 Central Av.e. 
Ft. Myers 33901 
(813)334^1102 



John Chason, Jr. 
2757 W. Pensacola St. 
-Tallahassee 32^04 
(904)576-8111 



Sid Arrington 
P.O.Box 128 
Bronson 32621 
^904)486-2912 



Jerry M. Johnson, Supt. 
P. O. Box 428 
Bristol 32321 
(904)']643-"2275 



Wayne Coody 
P. O. Box 449 
Madison 32340' 
(904)973-4081 



Robert Forney 
P. O. Box 9069 
Bradenton 33506 
(813)746-5171 
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MARION 



H. Leon Rogers 
P.O. Box 670 
Ocala 32670' 
(904)732-8041 

MARTIN 

V.James Navitsky 
P. O. Box 1049 
Stuart 33494 , 
(305)287-0101 

AlONROE 



Armando Henriquez 
P. O. Drawer 1430 

y/est 3^040 
5)296-6523, 



Kevjye 



NA^SSAU 

Craig Marsh 
2Q9 Cedar St. 
Fernindina Beach 32034 
(904)261-5761. 

OKALOOSA 



Wiley C. Kerlin 
P.O. Box 670 
Ocala 32670 
(904)732-8041 



Eugene 6r Debus 
500 E. Ocean Blvd. 
Stuart 33494 
(305)r287-6400. *22 



Betty Cox 
242 White St. 
Key West ^3040 
(305)294-1379 



Lewis Bean 
209 Cedar St. 
Femandina Beach 32034 
(.904)261-5761 



'Max Bruncr, Jr. Joe W. Stanton ' 

Okaloosa County Courthouse 120 Lowery Place, S.E 



Crestview 32536 
(904)682-5102 

OKEECHQBEE , . 

Dr. Ajidrew J. Knight 
lOOS.W.Fifth Ave. 
Okeechpbec 33472 
(813)763-3157 • 



Ft. Walton Beach 32548 
(904)244-2161 



Dr. Rick Fey 

100 S!W. Fifth Ave. 

Okeechobee 33472 

(813)763-3157 



Jibi Revel! 
p n Rnv fi7n 

Ocala 32670 
(904)732-8041 



John C. Gray 
500 E. Occan.Blvd. 
Stuart 33494 
(305)287-6400 #113 



Kerry Highsmitti. 
310 Fleming St. 
Key West 33040' 
(305)296-6523 



L. F. Higp;inBotham 
20^ Cfcdar St. 
Ferjiandina Beach 32034 
(904)225-5343 



James L. Riley 
120 Lowrey Place," S.lf. 
Ft. Walton Beach^a^48 
(904)244-2161 \ 



Lee Dixon 

100 S.W. Fifth Ave. 
Okeechobee 33472 
(813)763-3157 



ERIC 
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ORANGE 

James L. Schiott 

Orl^do' 32802 
(305)422-3200 



Dallas Maddron 
P.O. Box 271 

^"r~tmandD-3^e2 — 
(305)422-3200 



Larry K.^pyd 
772 ElweU St. 
-OrlaiidQ_32803 
,(305)894-8421 



OSCEOLA 

Leon T. Hobbs ' 
P. 0.^ 370 ' 
Kiss}mmee 32741 
(3057847-3147* 

PALM BEACH 

Thomas J. Mills 
3323 Belvedete R,^.' 
West Palm Beach 33402 
(305)683-0050 

PASCO 

Thomas E. Weiglitman 
2609 U.S. 41N. ' 
Land O' Lakes 33539 
813)9,96-3600 _J__ 



PINELLAS 

Dr. Gus'Sakkis 
P. O. Box 4688 
Clearwater 33518 
(813)442-1171 

Clem Churchwell 
P.O.Box 391 
Bartow 33830 
(813)534-1511 



William Coffman 
P. a Box 370 . _ 
Kissimmee 32741 
(305)847-3147 \ 

Dick Berryman 
1901 N.W. 16th St. ^ 
BeUe Glade 33430. 
(305)685-0050 #388 



* Dick Endres^' 
2609 U.6.41 
Lahd^iM;aires. 33539 
996-3600 



William Beggs 
205 4th St. S.W. 
Largo 33^40 
('813)584-9951 



E^relyn Hughes 
P. O. Box 391 ' 
Bartow 33830 
(813)534-1511 



P^cia Strickland 
P. O. Box 19*48 
Kissimmee 36741 
(305)847-3147 



Robert Alles 
3323fielvedercRd. 
West Pahn Beach 33402 
(305)683-0050 ^261 



DrTjiftin Li)ng 
2609 1>.S. il N. . 
Land O' Lakes 3^539 
(813)996-3600 



■ «,Allqi Mortimer 
Pr^.]gox4688 
, Clearwater 33518 
(813)442-1171 



Marvin Jackson" 
P.O..B0X 391 
Bartow 33830 
(813)534-1511 
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PUTNAM 



,C. L. Ovcrturf.Jr. 
P,O.Box 797 
Pal^tka 32077 
(904)328-145^ 

ST. JOHNS 



W. Douglas Hartley 

P.O. Box 500 

St.^ Augustine 32084 

(904)829-6464 



Bill Odom ' 
P.O. Box 797 
Palatka 32077 
(904)323-1456 



David Toner ♦ 

P.O. Box 500 

St). Augustine 32084 

(904)829-6464 



Sidney H. Dunn 
P.O. Box 797 
Palatka 32077 
)328-1456 



L. P- MjElroy- 

P. O. Box 500 

St. Augustine 32084 

(904)829-6464 



ST. LUCIE 

Norman Behling 
, 2909 DeTaware Ave. 
Ft. Pierce 33450 
(305)464-8220 

• SANTA ROSA 

Bennett C. Russell- 
P.O. Box 271 
Milton 32570 - 
(964)623-3663 - 

SARASOTA 

Dr. James Fox , 
241§ Hatton St. 
' Sarasota 33577; 
(813)9&3-5000 

ifiMINOLE " . 

Robert W. Hughes 
202 £.. Commercial Ave. 
Sanford 32771 
(305)322-1252 



Jack Roberts 
310 Prfcston Court 
Ft. Pierce 33450 . 
.(305)464-3051 



Dan Sheppard 
P.O. Box 271 
Milton 32570 
(904)623-3663, 



JoAnn Wagner 
4409 Sawyer Road 
Sarasota 33583, 
(8I'3)924-1365 



i 



Mrs. Beite Palmer 
1211 S. McUoi^vilk Ave. 
Sanford 32771 
(305)322-1252 



Robert Satchwill 
2909 Delaware Ave. 
Ft. Pierce 33450 - 
(305)464-8220 



Dr. Wyman L. Jones 
P.O. Box 271 
Milton 32570 
(904)623-3663 



Bernie Cox 

3600 Bahia Vi$ta St. 
Sarasota 33580 
(813)953-5000 • ' 

4 , 



Hugh Carlton 
1211 S. MeUonville Ave. 
Sanford 32771' 
(305)322-1252 , 
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SUMTER 

Joe Strickland. 
P. O. Box 428 
BushneU 33513 
(.904)793-2315 

SUWANEE 

Frank Stankunas 
224 W. Parshley St. 
Live Oak 32060 
(904)362-2252 

TAYLOR 

Robbins R. Woodell 
P. O. Box 509 
Perry 32347 
■ (904)584-2209 



Pat Chavis 
, O. Box 428 
BushneU 33513 
(904)793-2315 • 



Marvin Johns 
Warrefi & Church Streets 
Live Oak 32060 \ 
(904)362-2252 



Aljokela 
400 Clark St. 
Perry 32347 
(904)584-6635 



Jim Edwards 
P. O. Box 428 
BushneU 33513 
(904)793-2315 



Laurie E. Duval 
224 W. Parshley St. 
Live Oak 32060 
(904)362-2252 



Jim Bowden 
P. O. Box 509 
Perry' 32347 
(904)584-2209 



UNION 

James H. Cason^ III 
55 S.W. 6th St. 
Lake Butler 32054 
(904)496-3551 

VOLUSIA 

Raymond G. Dunne 
P.O. Box 2118 
Delaiid^720 
(904)734-7190 

WAKULLA 

Dr. WUlam E. WKalcy 
P.O. Box 98 
Crawfordville 32327 
(904)926-7131 



Marie Woodley 
1000 S. Luke Ave. 
Lake Butler 32054 
(904)496-3551 



Al Bouie 
P.O.Box 1910 
Paytona Beach 
/1904) 



32015 



An,drea Barrett 
P. O. Box 98 
CrawfordvUle 32327 
(904)926-7131 



Thomas G. Mobley 
55 S.W. 6th St'. 
Lake Butler 32054 
(904)496-3551 



Gerald D. Knlhm 
P.O. Box 2118 
Deland 32720 
(904)734-7190 



Doug Quigg 
P. O. Box 98 
^ CrawfordvUle 32327 
(904)926-7131 
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WALTON 



I 



Teddy R. DeShazo 
Walton Cpunty Courthqulse 
DcFuniak Springs 32433 
(904)892-3141 

WASHINGTON 

Charles Adams 
206 N. 3rd' St. 
Chipley 3X428 
(904)638-7222 



D. Dwan'Bishop 
Sloss Avenue 
DcFuniak Springs' 32433 
(904)892-3214 



J. B. Ward 
Box 647 
Chlplcy. 32428 
(904)638-7222 



David R, Johnson « 
Walton County Courthouse 
DeFuniak Springs 32433 
(904)892-3141 



Dr. Hugh Balboni 
206 N. 3rd St. 
Chipley ?2428 . 
(904)638-7222 
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County Contacts For Energy Education Materials And Assistance 



County 


Utility Contact 


Phonn No 


County Utility Contact 


r^noriB no* 


AlaCnUa 


GVL 


Mary Ann Smith 


904/374-2833 


Le« 


FPL 


J A Myrick 


813/334-1301 




FPC 


O.W Paulsen 


904/454-1406 


Leon 


TAL 


John Bramlett 


904/^90-8345 


Bskcr 


FPL 


Paul Kalv 


904/259-2201 


Levy 


FPC 


J.L Troke 


904/796-5136 


Pay 


GPC 


Charlie Bryant 


904/763-7251 


Liberty 


GPC 


Charlie Bryant 


904/763-7251 


piaQiora 


FPL 


Marvin Whiteside 


904/328-3471 


Madison 


FPC 


B.E Wilson 


904/973-2238 


orevaiQ 


FPL 


B E. Teaser 
Tamie Xrenson 


305/636-7411 


Manatee 


FPL 


A.G. Hujlnam 


813/746^131 


DiOWai a 


FPL 


305/765-3004 




PRC 


William Mulcay 


813/773-41 16 


^ainoun 


BLN 


DW Kelly 


904/674^5488 


Marion 


FPC 


C.W Keele 


904/480-2389 


wricinoiie 


FPL 


R W Coleman 


813/639-8735 






J L Collum 


904/2fift-'^l01 


V^lliUS 

i 


FPC 


W D. Ward 


904/795-3145 






G W. Harper 


904/S&1-17fi1 




L Hurley 


904/726-2461 


Martin 


FPL 


G. Van Curen 


305/287-5400 


Ptnv 
wlay 


GCS 


William Snow 


904/284-5621 


Monroe 


KEY 


Tom Kelly 


305/294-5272 




FPL 


R L. Fraser 


813/262-1255 


Nassau 


FPL 


Paul Kalv 


904/259-2201 

>J\J^I %m%m\J 1 


wOiuinii/iii 


FPL 


Y M. Dunn 


904/752-4400 


Okaloosa 


GPC 


Jim Davis 


904/244-4772 




FPL 


Sue Steele 


305/442-5199 


Okeechobee 


FPL 


Marvin Arrants 


8>3/763-55l4 




FPL 


Homer Latham 


813/494-1511 


Orange 


FPC 


Ann Mayhard 


305/646-8266 




PRC 


William Mulcay 


813/773-4116 




cue 


Donald Meyers 


305/423-9100 




FPC 


J L Troke 


904/498-3834 


Osceola 


PRC 


William Mulcay 


8l3/f73-41l6 


Duvsl 


JEA 


Clyde Montgomery 


904/633-4830 


Palm Beach 


FPL 


Bu(d Freer 


305/686-7700 

\J\JkJ / \J\J\J^ J 1 \J\J 


b4>\« o 1 1 1 ii/i a 


GPC 


Hugh Fones 


904/434-8246 


Pasco (East) TEC 


ED McNally 


813/567-5101 




FPL 


Roger Eatman 


^4/257-2000 


(West) FPC 


H E Milton • , r 


813/849-3242 


Cronkttn 
n 1 ai iiviii 1 


FPC 


C G Petteway 


904/653-8827 


. Pinellas 


FPC 


Brock Lucas 


813/866-4376 




GPC 


Charlie Bryant 


904/763-7251 


Polk 


TEC 


Rodney DeHaan 


813/294-4171 


^^ttrlirtftt 


FPC 


J L Troke 


904/463-2363 




FPC 


TJ Hicks. Ill 


813/635-2765 


V2IICIUC9 


GLD 


A C Houston 


813/946-0061 






J.L Davis 


813/422-4928 


ViUli 


,GPC 


Charlie Bryant 


904/763-7251 




PRC 


William Mulcay 


813/773-4116 




FPC 


J A Cdx 


904/227-1210 


JHitnam 


FPL 


Marvin Whiteside 


904/328-3471 


Hamilton 


FPC 


WS Soule 


QC\A/7Q0~A X70 


St. Johns 


FPL 


H W Rowlett 


904/829-6453 


Hardee 


FPC 


J R. Bent 


O 1 O/O f s/^iLiLiJ t 


St. Lucie 


FPL 


H Schindehetti 


305/461-0590 




PRC 


William Mutcay 


O 1 Of f f O^H 1 1 O 




FTP 


John Fradd 


305/464-5600 


Hendry 


FPL 


J A.. Myrick 




Santa Rosa 


GPC 


Hugh Fones 


904/434-8246 


Hernando 


FPC 


T R Galloway' 




Sarasota 


FPL 


R. Kerhkoske 


813/953-7123 
305/322-5381 ^ 


Highlands 


SEB 


J H. Phillips 


fti'i/'^85-ni9i 


Seminole 


FPL 


Scott Burns 


.* 


PRC 


\Alillin kill il/^^k^ 

William Muicay 






FPC 


/Vacant^ 


305/831-1007 


Hillsborough TEC 


Ann Ketchum 


81<i/879-,4111 


Sumter 


FPC 


(Vacant) 


904/748-1511 




PRC 


William Mulcay 


813/773-4116 


Suwannee 


FPL 


Arnold Smith 


904/362-2226 


Holmes 


GPC 


Charlie Bryant 


904/763->25l 


Taylor, ^ 


FPC 


R.W Creson 


904/584-3966 


Indian River FPL 


H Schindehette 


305/461-0590 


Union 


FPL 


Y.M Dunn 


904/752-4400 


Jackson 


GPC 


Charlie Bryant 


904/763-7251 


Volusia 


FPL 


Roger Eatman 


904/257-2000 


Jefferson 


FPC 


W M Anderson 


904/997-3535 




FPC 


O.R t}Aan\n 


904/734-3770 


Lafayette 
Lake 


SUW 


Arnold Smith , 


904/362-2226 


Wakuila 


FPC 


G.E. Colvin 


904/926-3101 


FPC 


J B. Law 


904/394-3892 


Walton 


GPC 


Jim Davis 


904/244-4772 




B G. Spikes 


904/^-4136 


Washington GPC 


Charlie Bryant 


904/763-7251 



BLN * City of Blountstown 
FPL - Florida Power & Light Co 
FPC - Florida Power Corporation 
FTP - Ft Pierce Utilities Authority 
GCS • City of Green Cove Springs 
GLD • Glades Electric Coop 



GPC - Gulf Power Company 
GVL - Gainsville/Atachua CO 

Regional Utilities Board 
JEA - Jacksonville Electnc Autttority 
KEY - City of Key West Utility Bpard 
OUC - Orlando Utilities 
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PRC - Peace River Electric Coop ^ 
SEB - Sebring Utilities 
SUW- Suwannee Valley Electnd Coo 
TAL - City of Tallahassee 
TEC - Tampa Electric Co 
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GLOSSARY OF TERMS 
ASHRAE 

BALLAST 

BUILDING PROFILE 
BTU 



BUILDING ENVELOPE 



CAULKING 



CHILLER 



COIL 



CONDENSER 



COOLING LOAD 



American Society of Heating, Refrigeration, 
and Air-Conditioning Engineers. 

A device (Used for starting fluorescent and 
other types of lamps. 

A description of all facilities in a school 
district by energy, use and consumption 
charajCtcflstics (EUI). 

British Thermal Unit. A standard measure of 
energy that allows comparison (^f two different 
energy sburces. One BTU is the amount of 
energy required to raise the mean temperature 
of one pouncl of water one degree F. 

The outer shell of a building consisting of the 
.roof, walls, windows, doors, and floors 
exposed to the outside. 

A flexible subs^ce applied to cracks sur- 
rounding doors*nd windows to minimize the 
leaJcage of air and watcfT 

A refrigeration device used to transfer heat 
from a fluid (such as water in a chilled water 
system) to another fluid. 

A heat exchanging device which usually' 
contains an arrangement of finned tubes. 

A heat ^sxchanger that removes heat from a 
vapor, changing it to a liquid state. 

The amount of heat that must be removed 
from a building by a coolin^^sysjem as a result 
of heat gain into the building. 
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COOLING TOWER 



A device that cools wat^er by evaporation, 



DAMPER 



DECAT 



A gate-like device that controls the volume of 
air passing through a duct, outlet, or inlet. 

Drivers Education Conservation Awareness 
Training Program. 



DEGREE DAY 



DiS^AND FACTOR ) 



The difference between the mean daily . 
tenaperaturje and 65 °F. For example: if thc^ 
mean ttrfiperature is 80°, the difference 
between 80 and 65xis 15,^or 15 degree days 
foe the one day* period. Degree days are 
calculated for monthly and annual periods by 
"thrt^.S. \Veather Service. " ~ 



The Vatio between the demand placed on a 
system and its rated edacity. 



DISTRIBUTION SYSTEM A system of ducts, blowers, and other devices. 



DRY BVLB 
TEMPERATURE 



DUCTS 



ENERGY 

ENERGY 
CONSERVATION 



ENERGY MANAGEMENT 
PROCESS 



The temperature taken when the.thermometer 
is not in contact with water and is not affected 
by radiated heat. 

Channels or passageways through which aii* is 
delivered in HVAC systems. 

The work that a system is capable of doing. 

Any activity that results in the reduction of 
energy consumption in any cnefgy-using 
system or device. 

A management technique for arriving at the 
most energy -efficient operation of a facility 
or ifaicilitics. \ 



H.2 
21. j 



EA - ENERGY AUDIT 



ENERGY AUDITOR 



Any organized, detailed review of a facility 
and its energy-using systems tliat identifies 
immediate low-cost/no-cost measures and 
recommends items for a detailed engineering 
study (Technical Analysis). 

Individual certified1)y the Govenior's Energy 
Office or possessing particular expertise in the 
area of energy-consuming systems. 



ENERGY MANAGEMENT 
COMMITTEE 



A committee formed at .the district level tb 
direct the energy management effort. 



JENEILGY: MANAGEMENT- 
COORDINATOR 



The individual in charge of the district's 
energy management efforts. 



ENERGY MANAGEMENT 
TEAM 



ENERGY USE INDEX 
(EUI) 



EVAPORATOR 



FOOTCANDLE 



1 

A group of individuals who arc responsible for 
energy management at the school level. 



An indication of energy consumption of a 
facility expressed m BTUs per square foot per 
year. EUI equals the total energy consump- 
tion in BTUs divided by total number of 
square feet of conditioned space of a facility. 

A heat exchanger that adds heat tc/^iquid, 
c^verting it to a gas. 

A measure of light outpiltf^ne footcandle 
equals the light output of a standard candle at 
one foot. 



HEAT GAIN 



The amount of heat gained by a space from 
all sources. Also, the amount of heat that must 
be removed to maintain colfnfort. 
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HEAT LOSS 



HEAT PUMP 



HEATING LOAD 



HVAC 
lES 

INFILTRATION 



The amount of heat that must be added to 
maintain comfort. Also the cooling effect of 
the outdoor climate on a building. 

A refrigeration device that is capable of 
reversing its cycle so that it may heat or cool 
a space. 

The amount of heat that must be supplied to 
a building to account for the total heat loss 
due to conduction, convection, radiation, 
infiltration, and ventilation. 

Heating) Ventilation, and Air-Conditioning. 

Illuminating Engineer's Society. 

The invasion of outside air into the interior 
spaces o£ a building. 



IMMEDIATE ACTION 
CHECKLISTS 



Low-cost/no-cost actions for specific groups 
of personnel within the school systenj that 
can be taken immediately to begin saving 
energy. 



KILOWATT HOUR (KWH) 



LIFE-CYCLE COST 



LIGHT METER 



The amount of energy consumed when 1,000^ 
watts of electrical power are dissipated over a 
period of 1 hour. 1 KWH = 3,413 BTU. 

The total cost of an item or system 6vcr its 
life span, including initial cost, operating 
costs, and mair^enance expense. 

A device that measures light energy. It 
operates by using a photovoltaic or similar 
cell to convert radiant energy Nonelectrical 
energy, * 
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LUMEN 



LUMINAIRE 



A unit of luminous flux used to measure light 
output. 

A lighting unit designed to produce a specific 
lighting effect. Luminaires m^y be simple or 
complex. The term is usually applied to 
outdoor iTght^g fixtures, or to units designed 
for a special purpose. 



MISSION STATEMENT/ 
GOAL 



NECPA 



PEAK DEMAND 



POWER FACTOR 



A school board^s adopted statement of 
support, commitment ancl redaction goal of 
the school district's energy consideration 
program. , 

National Energy Conservation Policy Apt. A 
federal act establishing programs to assist 
various institutions.in analyzing and funding 
for energy conservation activities. 

The highest power demand experienced by a 
system.^ large power demand that generally 
exists for a short period of time. ^ 

Ratio of volt-amperes to voltage. 



PREVENTIVE 
MAINTENANCE 



R-VALUE 



A system of planned maintenance, performed 
at regularly scheduled intervals. 

A measure of the resistance of heat flow 
through a material. 



RADIATOR 



A thefmal unit for distributing heat which ' 
consists of a system of tubes connected to a 
!hot water or steam source; the heated tubes 
emit heat by radiation and convection to hcat 
a given space. 
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REGISTER 



RELATIVE HUMIDITY 



SUPPLY AIR 



TASK LIGHTING 



A combinati6n grill and damper assembly 
covering an opening on a HVAC duct. 

The moisture content of air expressed as a 
percentage of saturation. 

Air delivered to a HVAC system. Supply 
conditions should offset the building's heating 
or cooling loads. ^ ' 

Specifically lighting an area to meet the 
requirement of a particular job or task while 
producing rediiced lighting levels in the 
surrounding areas (usually not less than 1/2 to^ 
1/3 of the task lighting level). 



TA- TECHNICAL 
ANALYSIS 



c 



\ 



UNIT VENTILATOJl 



WEATHERSTRIPPING 



A detailed engineering study of measures 
identified by an Energy Audit. These activities 
v/ill require capital expenditure for i^iplemen- 
tation. The TA identifies costs and payback 
periods /or the proposed corrections. 

A thermal unit, containing a*coil, dampers, 
fan, filters, and motor. Its principal tunction 
is to ventilate while- providing some condition- 
ing. 

A gasket installed between matting surfaces on 
doors or windows to minimize the leakage of 
air* 



WET-BULB 
TEMPERATURE 




The lowest temperature obtaincfd by evaporat- 
iqg water in air without adding or removing 
energy. The temperature taken with "a 
thermometer whose bulb is enclosed in a wet 
sock. The wet-bulb temperature is a means of 
determining the humidity of the air* 
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Executive Office of the Governor 
Robert Graham, Governor 



Governor's Energy^Office 
Lex Hester, Director 
James Harvey, Assistant Director^ 



Division of Operations and Contract Management 
Fernando Recio, Deputy Director 



Project Team 

Tom Bamum 
Norman Feder 
Patti-Jo Franklin 
James Mengel 
Mary Lou Stursa 

\ 

inquiries -'(904)488-6764 
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